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PREFACE. 



The first edition of this Handbook appeared in 1879, the 
second in 1885, the third in 1895, the fourth in i9oi,and we now 
submit a fifth. The first two editions were printed on folding 
boards and consisted of little more than Tables for the 4 ft. 8 J in. 
gauge. The 1895 edition was put into book form and^ the 
Tables extended to cover all the usual gauges, and a good deal 
of information useful to Platelayers added. ^ 

The present edition is in most respects like its predecessor, the 
text has, however, been revised, and some of the woodcuts which 
were lacking in clearness have been improved. In the Tables for 
the 4 ft. 8| in. gauge we have added a column giving the radii of 
the curves in chains, in addition to the one in feet and inches. 
We would point out that in this edition we use the word 
" Switches " instead of " Points" throughout, to prevent confusion 
with " Point," as applied to one of the Crossing rails, that is to 
say, in a set of Switches and Crossings we have the Switches 
consisting of Switch Rails and Stock Rails, and the Crossings 
consisting of Point, Splice, Wing and Guard Rails. 

Any corrections or suggestions whereby the utility of this work 
might be increased will receive due acknowledgment. 



Albert Hill Foundry, 
Darlington, 2%th Aprils 1904. 



GENERAL INFORMATION. 



Gauge. 



The Gauge of a railway is always measured 
inside of the top heads of the rails, thus : — 



Fig. I. 
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The Standard gauge, not onlyM'n Great Britain, 
but on the Continent and in the United States, is 
4 ft. S^ in. This gauge dates back to the plate- 
ways laid down to facilitate the traction of ordinary 
road vehicles drawn by horses, before the intro- 
duction of railways. These plates had a vertical 
flange on the inside to guide the wheels, and were 
laid to a gauge of 5 ft. measured over the outside. 
On the introduction of flanged wheels, made 
necessary by objections to the flanges of the plates 
standing above the roadway, the plates were altered, 
and the gauge measured inside of the plates became 
4 ft. 8^ in. as at present. The first flanged wheels 
it appears were used with the flanges outside, and 
were reversed for one reason amongst others, that 
the pressure against the flanges might tend to keep 
the wheels on the axles instead of the reverse."^ 

* See " The History of Railway Permanent Way," by Clement 
E. Stretton, C.E. 



Rails, which superseded these plates, were for a long 
time called Plates, hence the name Platelayer. 

The broad gauge, introduced by Brunei on the 
Great Western Railway, was 7 ft. Its advocates 
expected that it eventually would supersede the 
4 ft. 8^ in. gauge, but the battle of the gauges 
which ensued resulted in a victory for the latter. 
The Irish gauge is 5 ft. 3 in., and in India the two 
principal gauges in use are the metre (3 ft. 3f in.) 
and the 5 ft. 6 in. gauge. The foregoing are the 
gauges of the most important railway systems of the 
world. The other gauges represented in our Tables 
from I ft. 6 in. upwards are those used principally 
for short independent lines, light railways, and 
portable railways. 

Weight The wider the gauge the greater the load 

per Yard. P^^ ^^^^ ^^^^ ^^^ ^^ carried, and the 
heavier the rails required. Having deter- 
mined the load per axle it is intended to carry, 
including the weight of the vehicle, the most 
suitable weight of rail can be found by the formula 
W = v'LxSxC 

W = Weight of rail in lbs. per yard. 

L = Maximum load on any axle, in tons. 

S = Distance centre to centre of sleepers, in feet. 

C = Constant : 1 30. 

The Table on the opposite page is based upon 
the above formula. 
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^ The Q'sug-e, the wheel base — that is, the 

Curves, ,. ^ ^ ' , r i r J 

distance centre and centre of the nxed 

wheels which are farthest apart — and the curve 
radius, are all co-related. Given the gauge, the 
wheel base of. the locomotives and vehicles should 
stand in some proportion to it, and the radius of the 
curves to both. A wheel base the same as the 
gauge is a short one, twice the gauge may be 
considered a fair average, whilst three times the 
gauge is long. Practical tests go to show that a 
slight variation of the wheel base has not a very- 
marked effect upon the resistance, but for safe 
working it is advisable to vary the radius according 
to the wheel b^se, for example, if we have a 5 ft. 
wheel base and a curve twelve times this, or 60 ft., 
should we increase the wheel base to 10 ft. the curve 
should be increased in the same ratio, that is to 
1 20 ft. 

On the 4 ft. 8^ in. gauge a four-wheeled locomo- 
tive with a 9 ft. 6 in. wheel base will work a 55 ft. 
curve if the gauge is widened half an inch, and a 
railway truck with a wheel base of 8 ft. 6 in. can be 
slowly swerved round a curve so short as 30 ft. if 
the gauge is widened i in., but only the exigencies 
of restricted space justify such curves ; and when 
laying out new sidings they should be studiously 
avoided, for short curves are bad economy, causing 
not only excessive wear and tear both to the rolling 
stock and the rails, but locking of buffers and 
derailment. 

The following Table of proposed minimum radii, 



applicable to wheel bases not exceeding twice the 
gauge, is the result of practical experience. 



Gauge. 


Working 

Minimum 

Radius. 


Practicable for 

Slow Speeds by 

Widening the Gauge. 


Ft. In. 


Ft. In. 


Ft. 


In. 


I 6 


12 6 


7 


6 


2 O 


22 O 


10 





2 6 


34 o 


16 





3 o 


50 


23 





3 3l <"'^''«) 


59 


27 





3 6 


67 


30 





4 8i 


120 


55 





5 3 


150 


70 





5 6 


165 


76 






Widening To give more freedom on sharp curves, 

Gauge ^^^ |.Q prevent the road being unduly 

strained by the pressure of the wheel 

flanges, it is sometimes advisable to widen the gauge 

a little, thus . giving more clearance between the 

wheel flanges and the rails ; this additional width 

should not exceed the overlap of the tyres D (See 

Fig 2 below), measured on the narrowest tyre in 

use. 

Fig. 2. 






Within the limit laid down on the preceding page, 
the additional play, having reference to the radius 
of the curve and the wheel base, may be found by 
the following formula : — 

R = Radius of curve, in feet. 

G = Gauge, in feet. 

W = Addition to gauge, in inches. 

When the longest wheel base = G thtinW==^ 
Do. do. = G X 2 then W = ^^ 

Do. do. =Gx3 then W = -^ 

Where guard rails are used on a widened curve 
the flangeway should be increased by one-half the 
extra width given to the gauge. 



Flangeway The factors determining the width of 
^^^ the flangeways between the guard rails 

Guard Rails, and the main rails are the thickness of 
Gai^e'" ^^^ wheel flanges and the clearance 
allowed. For example, taking the 
4 ft. 8|- in. gauge, the flangeway is usually if in. 
and the wheel flanges i^ in. thick, leaving f in. 
clearance in all ; the wheels are keyed on to the 
axles to measure 4 ft. sj in. back to back, which 
leaves f in. clearance on each side between the 
working faces of the rails and the flanges, and ^ in. 
clearance between the back of the wheels and the 
guard rails ; thus, when the back of the wheel is 
working in touch with the guard rail (which is 
generally the case on a curve), there is a clearance 
of ^ in. between the working faces on the opposite 



Fig. 3. 
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rail. The Fig. 3 shows the 
wheels in their normal posi- 
tion with equal clearance on 
each side. 

The flangeway at the heels 
of the switches should be 
wide enough to give sufficient 
clearance, when open, at the 
set in the points where the 
planing ends, which means, 
in a general way, that it 
should be 1^ to 1^ in. wider 
than the guard rail clearance. 
The clearance is the same at 
both heels, but for very 
short curves — angles i in 3 
and under — it is advisable to 
give more clearance to the 
heel at the inside of the 
curve, to compensate for the 
disparity due to the difference 
in radii of the curves, which 
is accentuated when they are 
very short. 

The vertical flangeway 
clearance between the top 
of the rails and chairs or 
distance blocks should not 
be less than i|- in. 
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Super-elevation On curves, to relieve the side pres- 
of the g^j.^ Qf ^^^ wheel flanges against 

^ the rails due to the tendency of the 

on Curves. , . . i 

trains to go forward in a straight 

line, it is necessary to elevate the outer rail above 
the inner one by packing up the sleepers. The 
amount of this super-elevation theoretically is directly 
as the square of the speed, and inversely as the 
radius of the curve, and it should be adjusted for the 
speed of the fastest traffic. Where it is not practic- 
able to raise the outer rail, check rails should be 
applied to the inner rail to prevent the wheels from 
climbing over the outside one, which they have a 
tendency to do if the wheel flanges are allowed to 
press close to the rail. A table of super-elevations 
will be found on page io6, deduced from the formula 

E = Super-elevation of outer rail, in inches. 
V = Speed of train, in miles per hour. 
R = Radius of curve, in feet. 
5 = Constant for the 4 ft. 8|- in. gauge. 

This formula gives the minimum super-elevations 
required. For other gauges E varies in direct 
ratio, half the super-elevation being required for a 
I ft. 6 in. gauge that is necessary for a 3 ft. one. 
All curves of less than 100 ft. radius on the 
4 ft. 8|- in. gauge should be provided with 
guard rails, whether the outer rails are elevated 
or not. 



Switches Switches are made of various lengths, to 
4 ft. 8J in. g^j|. |.|^^ situation for which they are 
intended, the usual lengths for the 
4 ft. 8|- in. gauge for main lines being 12 ft., 
with a proportion of 15 ft. and t8 ft., whilst 
for sidings about works the lengths are shorter — 
9 ft. down to 6 ft. The principal object of long 
switches is to make an easy turn off; they 
have also the advantage of additional stability 
as compared with short ones, for, being secured 
only at one end, switches are liable to rock and 
jump when heavy loads are passing over them. 
The lengths of switches should in a measure be 
adapted to the radius of the curve, for obviously 
there is no advantage in making the angle at the 
toe less than the angle at the heel. This will more 
readily be understood by reference to Eig. 4 below, 
which shows a pair of long switches (a) applied to a 
short curve, where the abruptness of the turnout is 
only transferred from the toe (t) to the heel (h). 

Fig. 4 
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In general practice where the width between 
the rails at the heels is a constant if in. to 2 in. 
nothing is gained by making the switches longer 
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than twice the angle of the crossing in feet, that is 
to say, 9 ft. is a better length for a i in 4|- 
crossing than 12 ft., and longer switches than 12 ft. 
can only be used with advantage when the crossings 
are upwards of i in 6. Any length of switches might 
be used irrespective of the crossing angle if the 
width between the rails at the heels were varied 
accordingly, but as each length would require a 
different width of heel chair, the system is not to 
be recommended, except for switches for very wide 
angles, say i in 3^^ and under, where a long curved 
switch rail makes a better job than the short 
straight ones usually supplied. Facing switches 
should always be made the extreme length com- 
patible with the above conditions. 

The length of stock rails varies, the minimum 
being 3 ft. or 4 ft. longer than the switches, 
sometimes the standard length of rail in use on the 
particular railway is used, no hard and fast rule 
can be stated, only suitable distances at each end 
of the switches should be allowed for spacing the 
chairs with reference to the joints. 

Lever There is a great diversity in the patterns 
oxes. ^f Lever Boxes in use, and every Plate- 
layer has his own particular fancy. A perfect 
Lever Box should embody the following points : — 

(i) It should not take up much space. 

(2) Whilst being easy to work by the shunter, 
it should always bring the switches home 
with certainty. 
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(3) It should be readily changeable from a *' Turn- 

over Lever," which leaves the switches 
indifferently on one side or the other to 
a ** Self-acting Lever," whereby the 
switches are always brought back to the 
same side. 

(4) It should possess facilities for padlocking, 

either to self-act always for one particular 
side, or to prevent it being worked ' at all 
except by authorized hands. 

(5) It should possess fewness of parts, and not 

be liable to get out of order. 

(6) When adjusted for a " Throw-over Lever," it 

should fly over and change the switches 
when vehicles are shunted backwards 
through — that is, from heel to toe of the 
switches, otherwise changing the direction 
of a train when on the switches will 
cause derailment. 

On page 12 we illustrate a few types of Lever 
Boxes. 

No. I is an old pattern which still survives in 
the North of England. It has the merit of 
extreme simplicity, but is only satisfactory when 
used as a self-acting box with the lever bent, for 
when used as a turn-over with a straight lever 
there is not sufficient weight against the switch 
points. 

Nos. 7, 10, 14, and 18 are fitted with a sector 
which was introduced by Thomas Summerson & 
Sons, to enable a Lever Box to be readily changed 

2A 
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TYPES OF LEVER BOXES. 
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from self-acting to turn-over or vice versa. In its 
normal condition the Lever is a turn-over, closing 
the switches on either side, just as the shunter 
happens to leave it, and when it is required to 
bring the switches back always to the same point, 
it is only necessary to fix the lever by a wedge 
provided for the purpose, to one end or other of 
the sector, according to which road it is intended 
to keep open, in which positions it can be pad- 
locked. 

Patterns Nos. lo and 14, in addition to the sector 
mentioned above, are provided with a bell crank 
in the side, enabling the Lever box to be fixed 
parallel with the railway, in which position it can 
be fixed to the sleepers of the switches if two of 
these are made long enough. Lever Boxes of 
this description are necessary where space is limited. 

No. 5 is a type which comes in useful where it 
is important there should be as little obstruction 
above the level of the ground as possible, as for 
instance, on docks and wharves where there is 
general traffic. It is also made with a vertical 
lever which is removable. 

No. 15 is a Lever in its simplest form as used 
for light work, and by contractors for temporary 
lines. 



Crossings, The angle of a crossing is that which is 
4 ft. 8J in. formed by a tangent to the curve at 
the point of intersection. See Fig. 5 
on the following page, in which x is the angle. 
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When ordering crossings to replace those in use, 
the simplest plan is to measure the width of the 
Crossing Vee across the outside of the rails at a 
distance of, say 4 ft. back from the nose, in which 
case the crossing should be specified thus — 6 in. (or 

Fig. 5. 




Copyright— T. S. & 



^^^. 



whatever the distance may be) at 4 ft. from actual 
nose of crossing, for an error is sometimes made by 
Platelayers when specifying crossings, due to not 
taking into account the thickness of the crossing 
nose, thus giving the angle of a crossing which 
measures 6 in. at 4 ft. back from the nose, as i in 8, 
whilst if we assume that the nose is ^ in. thick, the 
actual angle (found by dividing 5^ in. into 4 ft.), is, 
say I in Sf . This will more readily be understood 
by reference to Fig. 6, given below. 



Copyright— T. S. & 8., Lt '. 



Fig. 6. 
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The above is the usual method of measuring the 
angle of a crossing in this country. Another plan 
in use on some of our Indian Railways is to measure 
the Vee across at right angles to one of the legs, as 
shown by Fig. 7, 

Fig. 7. 
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Crossings are made right and left hand for main 
lines, the point rail being always laid for the main 
way, and the splice rail for the turnout or siding ; 
thus in Fig, 6 the Vee shown is for a lefthand 
crossing to suit a curve turning off to the lefthand 
when facing the points. For sidings they may be 
made all the same hand. 

When measuring the angles off a drawing, care 
should be taken to lay down the tangent lines 
referred to (see Fig. 5), instead of, as is sometimes 
done, measuring on the curved line. It is not 
necessary to include fractions in the angles of 
crossings, except for the more obtuse ones, and those 
given in our tables will meet all ordinary cases, but 
when a fraction appears in a calculation, it is better 
to take the next higher rather than the lower 
number ; for instance suppose the angle worked out 
to I in 6f , we should make the crossing i in 7, for 
it is easier to adapt a crossing to a situation when it 
is made rather too acute than the reverse. With 
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regard to the length of the various rails composing 
a crossing, it is impossible to lay down any hard and 
fast rule. For main line purposes Vee rails vary 
from 8 ft. to 12 ft., and the wing rails from 12 ft. up 
to the full length of the standard rail, and for 
sidings the Vees are made from 6 ft., and the wings 
from 7 feet upwards. Check rails should always be 
at least 4 or 5 ft. longer than the distance between 
the crossing knees and the nose ; but to allow 
sufficient latitude in fixing, and for suitably arrang- 
ing the chairs and sleepers, they are generally 
made much longer. For main lines a usual length is 
12 ft., whilst for sidings they run from 7 to 9 ft. 

Crossings of angles under i in 3|- should be 
ordered curved to the radius from the makers, for 
when this is not done it is very difficult to make a 
satisfactory curve, or one that is not much quicker 
than intended, owing to the short lead (distance D 
in Tables), and the greater proportion of this 
distance occupied by the straight part of a crossing 
as it is usually made. As an alternative, when 
straight crossings are supplied, the lead should be 
increased by taking the next higher ; for instance, 
if the angle is i in if, use the distance D which is 
specified for i in 2, and so on, up to i in 4 for a 
I in 3I crossing. 

Crossings less than i in 2^ should have the wing 
rails long enough to close up to the heels of the 
switches to avoid short pieces of making-up rail. 

On the following pages we illustrate a few of the 
most usual types of Switches and Crossings, with 
lists of their constituent parts, also a few examples of 
combinations of Crossings, from photographs. 
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Crossing for Ordinary Siding Purposes from B,H. Rails. 
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I Point Rail, 


... P 


I Splice Rail 


... S 


I Left Wing Rail, ... 


... IW 


I Right Wing Rail, 


... RW 


2 Guard Rails, 


... G 



LIST OF PARTS. 

4 Crossing Chairs, A, B, C, D 

6 Guard Rail Chairs, ... E 

2 Splice Bolts, F 

8 Keys for Crossing, ... K 

6 Key? for Guard Rails, .. H 
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Crossing for Ordinary Siding Purposes from Flange Raik, 
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I Point Rail, ... 

I Splice Rail, 

I Left Wing Rail^ 

1 Right Wing Rail, 

2 Guard Rails, 

5 Crossing Blocks, 



LIST OF PARTS. 



P 

S 

IW 

RW 

G 

H 



6 Guard Rail Blocks, J 

6 Crossing Bolts K 

6 Guard Rail Bolts, I 

a Splice Bolts, F 

3 Wrought-iron Sole Plates, ... A, 



B, C 



83 
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Example of Comhination of Crossings from B.R, Bails. 




Copyright-T. S. & S., Lta. 



Eocamph of Combination of Tramicay Crossings from 
Girder Rails. 




Copyright— T. S.5& S., Lttl. 



From photographs of work executed by Thos. Summerson & Sons, Ltd. 
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Formation The road bed for a railway usually 

^ consists of 6 inches of rough broken 

Road Bed. , . ^ , . u- u - 

stone in 4 to 6 in. pieces, upon which is 

laid the ballast, which may consist of i|- to 2 in. 

cubes of broken stone or road metal, graVel, or 

ashes, whichever is most readily procured in the 

district. The centre of the road bed formation 

should be several inches higher than the sides, like 

a turnpike, for shedding the water. The chief 

essential in selectinof ballast is to o^et a material 

that will drain satisfactorily, and that will not readily 

pulverize and escape as dust. The depth of ballast 

under the sleepers, when hard packed, should be 

4 inches at least, but 6 inches is better, to facilitate 

re-packing. 

The road bed having been prepared 
^ and levelled by the Contractor, the 

material should be delivered in a manner to save 
labour. The rails should be laid down in pairs, 
end to end, on one side of the road bed, and the 
sleepers and chairs thrown down in numbers to 
correspond with the rails. The fish-plates, bolts, 
spikes, and keys should be distributed in heaps at 
convenient distances apart. When all the material 
is to hand, the work of platelaying should proceed 
as follows : — Space out the sleepers to a lath 
marked with the position of the chairs corresponding 
to the length of the rails. Lay the rails on the 
sleepers about i8 inches from the ends, lay the 
chairs on the sleepers inside of the rails and just 
touching them, tilt the rails into the chairs, bring 
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ends of sleepers into line, then lever the rails on 
one side to their correct position in respect to the 
ends of the sleepers and to line with same, key 
and single spike the chairs on this side, seeing that 
the rail is straight, place opposite rail to gauge, 
then key and single spike the chairs as before. 
Doubling up or putting in the additional spikes 
can be done by a part of the gang after a sufficient 
length has been laid. 



Platelaying— Having fixed the position of the 

Switches crossing nose by the plan, lay down 

^^^ the special crossing sleepers in posi- 

Crossmgs. tions to correspond with the crossing 

chairs. The crossing, which should be supplied in 

one piece fitted up with the necessary special chairs, 

may then be placed in position. Next lay in the 

switches, their position being found by the distance 

D given in the Tables, from the nose of the crossing 

to heel of the points ; special sleepers, as a rule 

are not required for switches unless the two first 

sleepers are lengthened to carry a lever box, which 

is very good practice. Switches should be laid 

rather tight to gauge at the toe or narrow end. 

The intermediate sleepers may now be dropped into 

Fig. 8. 
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their places. If the curve is out of a straight road, 
couple this up first by closing B to C (See Fig. 8), 
then lay in rail L loosely. Line switch A B when 
shut with B C and the crossing, and single spike and 
key the chairs on this. side — bring L to gauge, single 
spike and key up. The curved closing rail F G 
may now be laid in and curved with the jim crow to 
suit the crossing. Rails will require to be cut for 
the closing rails between F and G and B and C, 
unless special lengths are provided for the purpose. 
Give each end of crossing a nip with jim crow to 
adapt it to the curve, then proceed to lay in rail K 
to gauge with F G, easing the gauge if the curve is 
very sharp, in accordance with instructions for 
widening gauge on curves, given on page 5. The 
guard rails may now be keyed into their chairs. 
The chairs are all single-spiked at first, same as 
when laying plain track, and must not be doubled 
up or completed till the gauge has been carefully 
tried over the whole and any adjustments made that 
may be necessary. Crossings should be laid easy 
to the gauge at the knees and the nose, and tight 
for 2 or 3 feet on each side approaching these 
points. The gauge should never be widened at a 
crossing nose for easement on a sharp curve, and if 
widened at all within the limits of the guard rails 
the flangeways should be increased. (See page 6.) 

When both roads are curved, close up the one 
with the greater radius first. 

Switches and crossing sleepers should be well 
packed up with beater picks, especially at the heel of 
the switches and the crossing nose. 
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Fixing When fixing the Lever-box be careful to 
^®^®*^ see that the weight has plenty of clear- 
ance when down, in the case of a self-acting 
lever, and that it falls equally on each side of the 
lever frame, in case of a turn-over lever. Coach 
screws or fang bolts should be used for fixing the 
lever frame in preference to spikes. Switches 
should have 3^ in. to 4 in. throw at the toe, and 
it must be seen that there is sufficient flangeway 
clearance at the set where the planing ends. If 
the lever does not bring the switches home, it is 
better to get it to do so by easing the bolts at the 
heels, and well oiling the chairs, rather than by 
moving the weight further along the lever. Switches 
are apt to work rather stiffly at first, but after the 
chairs have worn smooth they will be found free 
enough to enable them to be worked with less 
leverage. 

Platelayers' The following is a list of what consti- 

Tools. |.^|.^g ^ complete set of Platelayers' 

Tools for laying D.H. or B.H. rails on wood 

sleepers with cast-iron chairs, for a gang of eight 

men : — 

I Ratchet Brace, with key for same, and half- 
a-dozen drills. 

1 Wrought-iron Cramp for same. 

2 Screw Rail Lifters. 

I Rail Bender (Jim Crow) and Lever. 

4 Keying Hammers. 

I Oil Feeder. 

I Hand Hammer. 
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2 Cold Chisels. 
6 Rodded Chisels. 
2 Beater Picks. 
I Hammer Adze. 
I Small Axe. 

1 Sledge Hammer, 8 lbs. 

2 Auger Braces and Bits. 
2 Claw-ended Crowbars. 
6 Plain-ended Crowbars. 
4 Pinch Bars. 

2 Disc Signals. 
2 Flag Signals. 
2 Screw Keys. 

1 Shifting Spanner. 
6 Steel Shovels. 

4 Steel Spades. 

2 Rail Forks. 

I Graduated Spirit Level, for fixing super- 
elevation of outer rail on curves. 

I Road Gauge. 

I Footway Gauge. 

I Straight-edge. 

I T-Square. 

I Lifting Board and Sights. 

I lo-in. Spirit Level. 

I Flat Bastard File 

I Three-square File. 

I Metallic Wired Measuring Tape. 

[ Large Box, to contain the above tools, with 
padlocked lid. 

I Trolley. 
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For laying flange rails without chairs, the same 
tools are wanted, except the keying hammers, for 
which spiking hammers must be substituted. 

Standard Main Line Dimensions^ 4 ft. 8^ in. 

Gauge. 

Rails 75 to 95 Lbs. Per Yard. 
Flangeway clearance, if in. to i^ in., according to 

thickness of flange (see page 6). 
Vertical flangeway clearance from top of rails, 

i^ in. to if in. 
Travel of switch points at end 3^ in. to 4 in. 
Tilt, or inclination of rail inwards, and cone of 

wheels, i in 20, and sometimes i in 24. 
Footway, or distance between lines of way inside 

of rail heads (see Board of Trade Regulations, 

page 45)- 
Sleepers, 9 ft. x 10 in. x 5 in., creosoted. 
Crossing sleepers, 12 ft. to 14 ft. x 12 in. x 6 in. to 

14 in. X 7 in., creosoted. 
Sleepers (intermediate), centre and centre, 2 ft. 6 in. 

to 3 ft. 
Sleepers (joint), centre and centre, 2 ft. 3 in. to 

2 ft. 6 in. 
The minimum distance between the two lines of 

way to allow trucks to clear, 3 ft. 9 in. 
Minimum depth of ballast below sleepers, 4 in. 
Size of spikes, 6 in. x |^ in. 
Clearance between rail • ends to allow for expansion 

when laid in cold weather, -^ in. 
Minimum width of wheel tyre that will safely run 

over a crossing, 4 in. 
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On wagons for sidings, minimum width of tyres, 4.^ in. ; 
and on engines and wagons for main line, 5 in. 
Wheel flange should not exceed in depth i^ in. 
Back and back of wheels, 4 ft. 5|- in. 
Thickness of wheel flanges, i^ in. 
Clearance between wheel flanges and rails, f in. 

Useful For fast and heavy traffic, whether a 
Memoranda, bull-head or a flange rail is used, 
chairs should come between the rails and the 
sleepers, not only to get a better fastening, but to 
distribute the weight over a greater area and save 
the sleepers. A bull-head rail in a cast-iron chair 
held by a wood key has much to recommend it, 
and seeing that the cast iron as scrap brings about 
five-eighths of its original cost when the road is 
relaid it is not so expensive as would at first sight 
appear. The keys should be of oak or elm in length 
3 or 4 ins. in excess of the width of the chair jaw 
and tapered i in 30. If the keys are compressed, 
fir may be used, and the length reduced to 2 or 
3 ins. in excess of the jaw width. Compressed 
keys may be parallel or with but slight taper. 

One objection to the bull-head section is that 
the metal in the bottom head is not so economically 
distributed for withstanding transverse strain as in 
the flange section. The weak point in permanent 
way made with flange rails used to be the cutting 
away of the flanges on the stock rails for the 
switches, but in the best practice this is now avoided. 
Cast-iron chairs are just as applicable to flange rails 
as to bull-head, but owing to the large space to be 
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filled wood keys are not so suitable. In any case 
flange rails are best held down by their flanges. 
Coach screws, having large heads impinging on the 
rail flange at one side and the chair on the other, 
make a satisfactory fastening if honestly screwed into 
holes sufficiently small ; the screws should have 
deeply cut buttress threads. Another method is to 
key the rails into cast-iron chairs with steel keys, 
same as used in connection with steel sleepers, 
spiking the chairs independently to the sleepers. 
Rolled or stamped iron or steel is more generally used 
for chairs of the above type, and, being much lighter, 
the cost each compares favourably with cast iron, 
especially for large quantities. In every case the 
chair should hold the rail sideways, thus taking 
lateral strain off the fastenings. 

For works' sidings and temporary roads flange 
rails are very generally used, dogged direct to 
sleepers, with fairly satisfactory results, but we should 
hesitate to recommend this plan for any large 
system of important sidings with constant traffic, for 
although the first cost is low, maintenance will be 
found high, and when roads laid in this manner get 
out of repair they are difficult to put right again. 
Flange rails spiked direct to the sleepers have no 
tilt, therefore, the usual coned tyres bear only on the 
inside edge, under these conditions locomotives are 
apt to slip because of the small adhesive surface, 
and this trouble will last till the rails have become 
worn down to the same angle as the tyres. To tilt 
flange rails a properly designed chair or sole plate 
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must be used. Holding down rails by fastenings 
through holes in the flanges is not good practice for 
it weakens the rails essentially. 

In planning sidings the main lines w^hich take 
the greatest weight of traffic should have first 
consideration, these should be made as straight as 
practicable even at the expense of excessively sharp 
curves in other places where the traffic is light. 

Tilting the rails, and coning the wheels to suit, is 
of questionable utility. The object is to give ease 
when rounding curves ; but to set against this is 
the loss of adhesion and additional wear and tear, 
due tD slip, for the peripheral speed of the wheel is 
different at every point in the width of the tread. 
It is, however, claimed in its favour that it saves 
the wear of the wheel flanges. It is notable that in 
the United States, w^here coning is reduced to a 
minimum, the adhesive power of locomotives, weight 
for weight, is greater than in England, where the 
practice is to give an inclination of i in 20. 

The less the surface of a rail is interfered with 
the better, and notching should be avoided as much 
as possible. 

Chairs should have either two spikes and two 
trenails or three spikes on curves ; trenails, being a 
tight fit in the chair holes, prevent lateral movement. 
A trenail bored and a spike driven through the 
centre is good practice. Two spikes, as a rule, are 
sufficient for each chair on straight road. 

There is little or no advantage in jagging or 
twisting spikes. One of the best forms consists of 
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a round parallel shank swelled in the neck to fairly 
fill the tapered chair hole, and bevelled slightly at 
the point to facilitate driving. 

Sleepers, except for temporary work, should be 
creosoted with 8 to lo lbs. of creosote oil per cubic 
foot. There is a difference in the practice of engineers 
in regard to which side of the sleeper should be laid 
uppermost, but the sawn or heart side affords the 
best seat for the chairs, and for this reason, and to 
save the cost of adzing, it is perhaps most favoured. 

Old spike holes in sleepers should be filled by oak 
trenails, tarred and driven tight. 

Spike holes should be bored right through the 
sleeper, about ^ in. less than the diameter of the 
shank of the spike. 

Diamond crossings, on the 4 ft. 8^ in. gauge, 
should not be put in of a more acute angle than 
I in 8 for main line work, and a limit of i in 6 is 
to be recommended. 

In places where there is a tendency for couplings 
to catch in the Vees of crossings, these should be 
fitted with blocks of wood between the rails ; and 
where horse haulage is used, the open ends of guard 
rails should be protected by pieces of wood nailed 
to the sleepers in addition to the above. 

The buffers of long trucks, with. 14 to 15 ft. rigid 
wheel base, are apt to interlock on curves below 
100 ft. radius on the 4 ft. 8^ in. gauge. 

Self-acting gradients for colliery sidings should 
be made i in 75 for loaded trucks, and i in 65 where 
the trucks are required to start alone for weighing 
from near and far in all weather. 
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BOARD OF TRADE REQUIREMENTS. 

B. 



Block Telegraph. 

1. The requisite apparatus for providing by means of the 
Block Telegraph system an adequate interval of space between 
following trains, and, in the case of junctions, between converging 
or crossing trains. In the case of single lines worked by one 
engine under steam (or two or more coupled together) carrying a 
staff, no such apparatus will be required. 

Signals. 

2. Home-signals and distant-signals for each direction to be 
fixed at stations and junctions, with extra signals for such dock 
or bay lines as are used either for the arrival or for the departure 
of trains, and starting signals for each direction at all passenger 
stations which are also block posts. On passenger lines all cross- 
over roads and all connexions for goods or mineral lines and 
sidings to be protected by home and distant signals, and as a rule 
at all important running junctions, a separate distant-signal to be 
provided in connexion with each home-signal. 

Signals may be dispensed with on single lines under the 
following conditions : — 

(a) At all stations and siding connexions upon a line worked by 

one engine only {or two efigines coupled together) carrying 
a staff, and when all points are locked by such staff. 

(b) At any intermediate siding connexion upon a line worked 

under the train staff and ticket system, or under the electric 
staff or tablet system, where the points are locked by the 
staff or tablet. 

(c) At intermediate stations, tvhich are not staff or tablet 
stations, upon a line worked under the Electric Staff or Tablet 
System : Sidings, if any, being locked as in (b). 
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3- The signals at junctions to be on separate posts or on 
brackets ; and the signals at stations, where there is more than 
one arm on one side of a post, to be made to apply, — the first or 
upper arm to the line on the left, the second arm to the line 
next in order from the left, and so on ; but in cases where the 
main or more important line is not the one on the left, separate 
signal posts to be provided, or the arms to be on brackets. 
Distant-signals to be distinguished by notches cut out of the ends 
of the arms, and to be controlled by home or starting srignals 
for the same direction, when on the same post. A distant-signal 
arm must not be placed above a home or starting signal arm on 
the same post for trains going in the same direction. 

In the case of sidings, a low short arm and a small signal 
light, distinguishable from the arms or lights for the passenger 
lines, may be employed, but in such cases disc signals are as a 
rule, preferable. 

Every signal arm to be so weighted as to fly to and remain at 
danger on the breaking at any point of the connection between 
the arm and the lever working it. 

4. On new lines worked independently, the front signal lights 
to be green for all right, and red for danger ; the back lights 
(visible only when the signals are at danger) to be white. 

This requireme7it not to be obligatory in the case of new lines 
run over by trains of other companies using a differ t7it system of 
lights. 

Points. 

5. Facing points to be avoided as far as possible, but when 
they cannot be dispensed with, they must be placed as near as . 
practicable to the levers by which they are worked or bolted. 
The limit of distance from levers working points to be 180 yards 
in the case of facing-points, and 300 yards in the case of trailing- 
points on the main line, or safety-points of sidings. 

In order to ensure that the points are in their proper position 
before the signals are lowered, and to prevent the signalman from 
shifting them while a train is passing over them, all facing-points 
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must be fitted with facing-point locks and locking bars, and with 
means for detecting any failure in the connexions between the 
signal-cabin and points. The length of the locking bars to exceed 
the greatest wheel-base between any two pairs of wheels of the 
vehicles in use on the line, and the stock rails to be tied to gauge 
with iron or steel ties. All points, whether facing or trailing, to 
be worked or bolted by rods, and not by wires, and to be fitted 
with double connecting rods. 

Interlockinc;. 

6. The levers by which points and signals are worked to be 
interlocked and, as a rule, brought close together, into the position 
most convenient for the person working them, in a signal-cabin, 
or on a properly constructed stage. The signal-cabin to be com- 
modius, and to be supplied with a clock and with a separate block 
instrument for signalling trains on each line of rails. The point- 
levers and signal-levers to be so placed in the cabin that the 
signalman when working them snail have the best possible view 
of the railway, and the cabin itself to be so situated as to enable 
the signalman to see the arms and the lights of the signals, and 
the working of the points. The back lights of the signal lamps 
to be made as small as possible, having regard to efficiency, and 
when the front lights are visible to the signalman in his cabin no 
back lights to be provided. The fixed lights in the signal cabin 
to be screened off, so as not to be mistakable for the signals 
exhibited to control the running of trains. If, from any, 
unavoidable cause, the arm and light of any signal cannot be 
seen by the signalman, they must as a rule, be repeated in the 
cabin. 

7. The interlocking to be so arranged that the signalman shall 
be unable to lower a signal for the approach of a train until after 
he has set the points in the proper position for it to pass ; that it 
shall not be possible for him. to exhibit at the same moment any 
two signals that can lead to a collision between two trains ; and 
that, after having lowered the signals to allow a train to pass, he 
shall not be able to move any points connected with, or leading to 
the line on which the train is moving. Points also, if possible, to 
be so interlocked as to avoid the risk of a collision. 
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Home or starting signals, next in advance of trailing-points, 
when lowered, to lock such points in either position, unless such 
locking will unduly interfere with the traffic. 

A distant-signal must not be capable of being lowered unless 
the home and starting signals in advance of it have been lowered. 

Sidings. 

8. Sidings to be so arranged that shunting operations upon 
them shall cause the least possible obstruction to the passenger 
lines. Safety points to be provided upon goods and mineral lines 
and sidings, at their junctions with passenger lines, with the points 
closed against the passenger lines and interlocked with the signals. 

J UNCTIONS. 

9. When a junction is situated near to a passenger station, the 
platforms to be so arranged as to prevent, as far as possible, any 
necessity for standing trains on the junction. 

10. The junctions of all single lines to be, as a rule, formed 
as double-line junctions. 

Stations. 

11. The lines of railway leading to the passenger platforms to 
be arranged so that the engines shall always be in front of the 
passenger trains as they arrive at and depart from a station ; and 
so that, in the case of double lines or of passing places on single 
lines, each line shall have its own platform. At terminal stations 
a double line of railway must not end as a single line. 

1 2. Platforms to be continuous, and not less than 6 feet wide for 
stations of small traffic, nor less than 1 2 feet wide for important 
stations ; the descents at the ends of the platforms to be by ramps, 
and not by steps. Pillars, for the support of roofs and other fixed 
works, not to be less than 6 feet from the edges of the platforms. 
The height of the platforms above rail level to be 3 feet, save 
under exceptional circumstances, and in no case less than 2 feet 
6 inches. The edges of the platforms to overhang not less than 
1 2 inches. As little space as possible to be left between the edges 
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of the platforms and those of the footboards on the carriages. 
Shelter to be provided on every platform and conveniences where 
necessary. Names of stations to be shown on boards and on the 
platform lamps. 

13. When stations are placed on or near a viaduct or bridge 
under the railway, a parapet or fence on each side to be provided 
of sufficient height to prevent passengers, who may by mistake 
leave the carriages when not at the platform, from falling from 
the viaduct or bridge in the dark. 

14. Foot-bridges or subways to be provided for passengers to 
cross the railway at all exchange and other important stations. 
Staircases or ramps leading to or from platforms to be at no point 
narrower than at the top, and the available width to be in no case 
contracted by any erection or fixed obstruction whatever below 
the top. 

At all stations where crowding may be expected, the staircases 
or ramps to be of ample width, and barriers fcir regulating the 
entrance of the crowd at the top to be erected. If in such cases 
there are gates at the bottom, a speaking tube or other means of 
communication between the top and bottom to be provided ; and 
in all cases gates at the bottom of a staircase or ramp to open 
outwards. For closing the openings at the top sliding bars 
or gates are considered best. 

The steps of staircases to be never less than 1 1 inches in the 
tread, nor more than 7 inches in the rise, and midway landings to 
be provided where the height exceeds 10 feet. 

Efficient handrails to be provided on both staircases and 
ramps, and in subways, where ramps are used, the inclination not 
to exceed i in 8. 

15. A clock to be provided at every station, in some con- 
spicuous position visible from the platforms. 

Stations or Sidings on Gradients. 

16. No station to be constructed, and no siding to join a 
passenger line, on a steeper gradient than i in 260, except where 

4 
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it is unavoidable. When the line is double, and the gradient at 
a station or siding junction is necessarily steeper than i in 260, 
and when danger is to be apprehended from vehicles running back, 
a catch-siding with points weighted for the siding, or a throw-off 
switch, to be provided to intercept runaway vehicles, at a distance, 
outside the home signal for the ascending line, greater than the 
length of the longest train running upon the line. 

Under similar circumstances, when the line is single, 
provision for averting danger from runaway vehicles to be 
made — 

(i) At a station in one of the following manners : — 

a. A second line to be laid down, a second platform to 
be constructed, and a catch-siding or throw-off 
switch to be provided on the ascending line inside 
the loop points. 

h. A loop line to be constructed lower down the incline 
than the station platform, with a similarly placed 
catch-siding or throw-off switch. 

(2) At a siding junction, in one of the following manners — 
except where it is possible to work the trafific with the 
engine at the lower end of a goods or mineral train, in 
which case an undertaking (see No. 35) to do so, given 
by the company, will be accepted as sufficient : — 

a. A similar loop to be constructed a-s in the case of a 
station. 

h. Means to be provided for placing the whole train on 
sidings clear of the main line before any shunting 
operations are commenced. 

Turntables. 

17. Engine-turntables of sufificient diameter to enable the 
longest engines and tenders in use on the line to be turned 
without being uncoupled, to be erected at terminal stations, and 
at junctions and other places at which the engines require to be 
turned, except in cases of short lines not exceeding 15 miles in 
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length, where the stations are not at a greater distance than three 
miles apart, and the Railway Company gives an undertaking (see 
No. 35) to stop all trains at all stations. Care to be taken to 
keep all turntables at safe distances from the adjacent lines of 
rails, so that engines, wagons, or carriages, when being turned, 
may not foul other lines, or endanger the traffic upon them. 

Bridges and Viaducts. 

18. Cast-iron must not be used for railway under-bridges, 
except in the form of arch-ribbed girders, where the material is 
in compression. 

In a cast-iron arched bridge, or in the cast-iron girders of an 
over-bridge, the breaking weight of the girders not to be less than 
three times the permanent load due to the weight of the super- 
structure, added to six itmes the greatest moving load that can be 
brought upon it. 

In a wrought-iron or $teel bridge the greatest load which 
-can be brought upon it, added to the weight of the super- 
structure, not to produce a greater strain per square inch on 
any part of the material than five tons where wrought iron 
is used, or six tons and a-half where steel is used. 

The Engineer responsible for any steel structure to forward 
to the Board of Trade a certificate to the effect that the 
steel employed is either cast steel or steel made by some 
process of fusion, subsequently rolled or hammered, arid of a 
quality possessing considerable toughness and ductility, 
together with a statement of all the tests to which it has been 
subjected. 

19. In cases where bridges or viaducts are constructed 
wholly or partially of timber, a sufficient factor of safety 
depending on the nature and quality of the timber, to be 
provided for. 

N.B. — The heaviest engines^ boiler trucks^ or travelling cranes 
in use on railways afford a measure of the greatest moving loads to 
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which a bridge can be subjected. The above rules apply equally to 
the main and transverse girders and rail bearers, 

20. It is desirable that viaducts should, as far as possible, 
be wholly constructed of brick or stone, and in such cases 
they must have parapet walls on each side, not under 4 feet 
6 inches in height above the rail level and not less than 
18 inches thick. 

Where it is not practicable to construct the viaducts 
of brick or stone, and iron or steel girders are made use 
of, it is considered best that in important viaducts the 
permanent way should be laid between the main girders. 
In all cases substantial parapets with a height of not less 
than four feet 6 inches above rail level must be provided by 
an addition to the girders, unless the girders themselves 
are sufficiently high. On important viaducts where the 
superstructure is of iron, steel, or timber, substantial outside 
wheel guards to be fixed, above the level of and as close 
to the outer rails as possible, but not so as to be liable 
to be struck by any part of an engine or train running on 
the rails. 

In the construction of the abutments or piers which support 
the girders of high bridges and viaducts, cast-iron columns of 
small size must not be used. 

In all large structures a wind pressure of 56 lbs. per square 
foot to be assumed for the purpose of calculation, which 
will be based on the rules laid down on the report, dated 
20th May, 1 88 1, of the Committee appointed by the Board 
of Trade to consider the question of wind pressure on railway 
structures. 

21. The upper surfaces of the wooden platforms of bridges 
and viaducts to be protected from fire. 

22. All castings for use in railway structures to be, where 
practicable, cast in a similar position to that which they are 
intended to occupy when fixed. 
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Permanent Way. 

23. The joints of rails to be secured by means of fishplates, 
or by some other equally secure fastening. On main lines and 
lines where heavy traffic may be worked at high speed, the 
chairs not to weigh less than 40 lbs., but on branch lines or lines 
on which the traffic is light, chairs weighing not less than 30 lbs. 
may be used. 

24. When chairs are used to support the rails they must 
be secured to the sleepers, at least partially, by iron spikes 
or bolts. With flat-bottom rails, when there are no chairs, 
or with bridge rails, the fastenings at the joints, and at 
some intermediate places, to consist of fang or other through- 
bolts; and such rails, on curves with radii of 15 chains 
or less, to be tied to gauge by iron or steel ties at suitable 
intervals. 

25. In any curve where the radius is 10 chains or less, a check 
rail to be provided. 

26. Diamond crossing, as a rule, not to be flatter than i in 8. 

Width of Line. 

2 7. No standing work (other than a passenger platform) to be 
nearer to the side of the widest carriage in use on the line than 
2 feet 4 inches, at any point between the level of 2 feet 6 inches 
above the rails and the level of the upper parts of the highest 
carriage doors. This applies to all arches, abutments, piers, 
supports, girders, tunnels, bridges, roofs, walls, posts, tanks, signals, 
fences, and other works, and to all projections at the side of a 
railway constructed to any gauge. 

Intervals between Lines. 

28. The intervals between adjacent lines of rails, where there 
are two lines only, or between lines of rails and sidings, not to be 
less than 6 feet. Where additional running lines of rails are 
alongside the main lines, an interval of not less than 9 feet 6 inches 
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to be provided, if possible, between such additional lines and the 
main lines. 

Level Crossings. 

29. At all level crossings of public roads the gates to be so 
constructed that they may be closed either across the railway or 
across the road at each side of the crossing, and a lodge, or in 
the case of a station, a gate-keeper's box, to be provided, unless 
the gates are worked from a signal-cabin. The gates must not 
be capable of being opened at the same time for the road and the 
railway, and must be so hung as not to admit of being opened 
outwards towards the road. Stops to be provided to keep the 
gates in position across the road or railway. Wooden gates are 
considered preferable to iron gates, and single gates on each side 
to double gates. Red discs or targets must be fixed on the gates, 
with lamps for night use ; and semaphore signals in one or both 
directions interlocked with the gates may be required At all 
level crossings of public roads or footpaths a footbridge or a subway 
may be required. 

At occupation and field crossings the gates must be hung so as 
to open outwards from the line. 

30. Sidings connected with the main lines near a public road 
level crossing to be so placed that shunting may be carried on 
with as little interference as possible with the level crossing ; and, 
as a rule, the points of the sidings to be not less than 100 yards 
from the crossing. 

31. At public road level crossings in or near populous places 
the lower portions of the gates to be either close barred or covered 
with wire netting. 

Mile Posts, &c. 

32. Mile posts, half-mile and quarter-mile posts, and gradient- 
boards to be provided along the line. 

Platelayers' Refuges, &c. 

33. Tunnels and long viaducts to be in all cases constructed 
with refuges for the safety of platelayers. On under-bridges 



47 

without parapets, handrails to be provided. Viaducts of steel, 
iron, or timber to be provided with manholes or other facilities 
for inspection. 

Continuous Brakes. 

34. Continuous brakes (in accordance with the Regulation of 
Railways Act of 1889), complying with the following require- 
ments, to be provided on all trains carrying passengers, viz. : — 

(i.) The brake must be instantaneous in action and capable 
of being applied by the engine-driver and guards ; 

(2.) The brake must be self-applying in the event of any 
failure in the continuity of its action ; 

(3.) The brake must be capable of being applied to every 
vehicle of the train, whether carrying passengers or not ; 

(4.) The brake must be in regular use in daily working ; 

(5.) The materials of the brake must be of a durable character, 
and easily maintained and kept in order. 

35. Any undertaking furnished by a Railway Company to be 
under the seal, and signed by the Chairman and Secretary of 
the Company. 
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•3Ajn3 

apisui JO snipe ^ 

J 


^ ro O r0>0 OOOvOOOvOOOOOOOO 

-lOOiO'-'OOioro-iOOOMPOu-jp-iOMu-) 

C»- « M M ro PO -^ u-iso r^oo On O m (n u-joO « -^ 

^ ►-< ^ ^ ^ N N 


x'OnOOnOnOnOvOOvOOnOOOOOOOO 

^r^OMioONNvOMioQiOt-ir^rovOONOfO 
^ ^whM^-NcirOPOTl-i^iO lOO t^ On O M 




q 

•3uissoa3 JO ^sox 

OJ 

saqoiiMg JO pa 14 


^r^ONOONOOvO'-'iOt-iLOhHiO'-iMi-i^^O 

-i; <0 Tt Tt li^ lOO NO vo t^ r^OO 00 On On O •^ M fO I 



3 ft.;Gauge. Diagram No. 1. 




?5i 



I 



c5 



CO 



S 

^ 
^ 

^ 
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3 ft. Gauge. Table No. 1. 





^OOOOOOOOOOOOO 
"^ ro ^ -^ -^ «nsD ^ t^ r-oo O^ O ^ 


O o o 
O ^ ^ ^ 

vo fO »^ '^ 

rf) Ln t^ E> 




^ooooooooooooo 


O O O O 



»Ajn3 JO Suudg 






•ssqojiMS i© pan 

oj 

3Aan3 JO Suudg 

P 






Q\ O « 



-* fi <?j -^-^^iriJ^ao a^»- 






uJlOU-jrfrtTt-COfON M 






« 






3 

■a 

UJ 



z 



CO 



'S33J33Q UI 

V 
•3uissoi3 JO 3[2uv 



-00 O "^ N N Tj-vO N 00 VO O "^vo O "^ N O 



•3uissoj3 JO 3[SuY I 



.-(M rHC^ Hti -^c^ -<i -^c<i 



/^OO^r)OOOvOOvOOO"0000000 
I c 
•a.un^ JO snipc^ "^ 

.-''-< N PO rO -^ u-jso r^oo QnO n rovooo i-" mos 

— Mi-ii-iHHi-iMMM 



•sauiq aSnuQjo 

UOn'03SJ91UI O} 

SAjhj JO au'iidg 



-vOOOOvOOsDOvOOOO^OOOOO 






•3uiSSOif) JO 3SO|iJ 
OJ 

saqDjiMt; JO psH 

a 






N PO -^ lOvO t^OO ON O P* "^O 00 
Hii-iMMi-ii-iHNi-iMMMMM 



saqaiiMS JO jaaji ^-rtO'^CNfOCNPOONt^oOMOOMt^t^O^Otrj 
3,\jn3 JO 3uuds 
P 



rOfOTj-TfiOiO>oO f^t^OOOO ONO^O 



•S33J3DQ UJ 

■3uissoJ3 JO a|3uv 



H <S "^ "^00 O ""l-^ O M "^O O MO rt M 00 O 
00 to N O 00 t^vO LO rt PO N M "H O CnCO 00 



•SJjUQ UJ 

V 

•3uissoi3 JO 3|3uv 
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3 ft. Gauge. Diagram No. 2. 



^1 

6 , 

iz; ' 

i! 

II 

51 



0) 
bfl 



._..S1 
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3 ft. Gauge. Table No. 2. 


s 

X 

h 

Ul 
Ul 

oe 

z 
h 

1 


CQ 

1 
1 

6 

I 

CO 


•3Ajn3 JO snipB^ 


200000000000000000 

.00 ''t ''tvO CI N vO ''t TtoO Tj-vO VO ''t Tt 
rT fOOO ^OOO Tj- vO N ONVO CO M t^ li^ CO CO Tt 

CO CO Tj- Tj- tovo vo t^ t^oo 0^0 •-' CO to c^ C^ 


•aAan3 

apisuj JO snipB^ 

a 


gooooooopooooooooo 

.OCi r^ro^H "-I cot^N Ot^OO »Ooo t^ ci 
- vO O^ t-i Tj- r* cOvO C^ covO 00 t^vO ^O r^ 
^t-H t-H N M N cOcOcocOTj-Tj-to tovO t^oo On 


q 

•auissoJ3 JO asof^j 

OJ 

saqDiiMSJo pajj 


-t^OO QSM CI CO"<t tovO 00 QnO n tor^O^N 

AMi-ih«MMC1C1MMMMCOCOCOCOCO'«t 


|B B 

•S8UISS0J3 JO 3S02»^ 
Ol 

saqajiMs JO paji 

a 


cCNO»-"'-iO>-">-"CINrt-Tj-rt-to t^OO Cn i-i 

-0 N "<tvO O^*-' cotot^C^t-i cot>»M voc^co 
^C0C0C0C0C0Ttrt-Tr'^'«tiOio u->vO VO VO t^ 


^i^iai*S jD pan 

3Ajn3 JO 8uiids 
P 


£LOtOTtTJ-TffOCOM M M M M "H C^OO 
« MM 

- rt- tovo t>*00 Cn ^ N CO ''t »0 t^OO O N Tt 
kA.|^MMMMMNNNC1C1C4MNCOCOCO 


q 

•3uissoi3 JO 9|8uv 


QstOOvO t-ivO M t^NOO Tj-OSONO M a N 

Nvo p f^5^p ^^f^"-" "^00 j-ioQvo cop t^ 




|B B 

•s2.iissoi3 JO 3|Suv 


— ,M W?1 HC^ H?J '-fri — iM 

t^oo ooaNOOO'-'»-'NMcoTt tovo t^oo 


HHMMMMMMMMMMMMh-MMM 


•3Ajn") JO ftiipc^ 

a 


g'coOcovOvOOvOvOvOOOvOOOOOOO 

^•co r^O t^lor^fOcOTt■vO Cn^^O O m t^r^Tt 
U. i-i Ci CO CO '^ tovO l^CO On N CO toOO m lo Qs 

MMh-l-IMCIMN 


■»Ajn3 

apisui JO snoE>i 

J 

q 

•SulSSOi^ JO 3SOX 
OJ 

saqnjiMt^ jo pajj 
>« 


^COO coONCNO CNvO OvOOOOOOOO 

^ 0\ (^ lOCO N r^NAO NOO "<t»-"00 tOMOO l^t^ 
U- MM^csN<OcO'^rt- tovo vO t^ 0^ c< "^ 

^coOntJ-i-ivo t-"00 COO too i^c* 0^ <-i M roto 
^' "Tf ^ lO lovo t^t^OOOOOvOO^'^NTt loso 


,B B 

•s2uissoi3 JO 3so^ 

oi 
saqoiiMS JO pan 

a 


^N N <OcocOTt-TtTtTf tovo VO vO VO t^OO 00 ON 
,-r*00 ONO »-i CI cO"<ttovO t>»cO CNO N "<tvO00 

•»- ^HHMMl-ll-IM^I-ll-lCSC<NNC< 


Ol 

3Ain3 JO auuds 
P 

q 

•auissoi3 JO ajSuv 


^ '^ "^ONcoONcoONCiOO cioo M i^ r^vo vO to 
U^ CO CO "^ Tt- to lovo VO i^ t^OO 00 ON ON t-" c< CO 


M ONt^iOCOOoOvO Tj-ci t^Tj-CiOO COOO -^ 
M CO to i^ as M M rt-vp op O m r^ lOOO N to On 

'^ '^ '^ Vh '►- *M *M N *M *N CO CO CO CO CO V "^ V 








,B B 

•s8uis>Oi3 )^ 3iau\' 


^ N N N M COCOCOCOTt■Ttrt■T^to tOvO vO t^ 





3 ft. 3J In. (Metre) Gauge. Diagram No. 1. 




o 

6 

■^ 



eg 



^ 

^ 
s 
^ 
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o 
!zi 

^ 05 

h 
z « 

o 
111 — 

(9 « 

z ^ 

5 c5 



CO 
CO 



•3Ajn3 JO snipB^ 



saui^j adnvQ jo 

UOn34SJ31UI O) 

3A4h3 JO Su'udg 



3uissoj3 JO 9so^ 
oj 

S3q3)tMS JO I33H 

a 



oi 

p 



B 

SUISS043 JO aiSuy 

■SJIUfi UJ 

3UISSOJ3 JO siSuy 



•3Ain3 JO snipvy 



•saui'j aSnuQ jo 

uoii^dsidiui oi 

aAjn3 JO Suudg 



SUISSOJ3 JO 9SO^ 

saqoiiMg JO p3H 

a 



saqDiiMg JO 133 jj 

OJ 

3Ain3 JO Suudg 
P 



•S33J23Q UJ 

B 

•3uissoj3 JO 3|3uv 



•sjiufi uj 

B 

•3UISSOJ3 JO 3|3uY 



3 ft. 3| in. (Metre) Gauge. Table No. 1. 

Jooooooooooooooooo 

. O^ O Tt a N vo Tj- tJ-oO to to C^vO vO O O vO 

£vO N t^roC^tON C^vo Tj-M 000 t^OO O^N 

fO Tj- Tt to tOVO r* t^OO C^ O w N Tj-VO 00 « 

M M 1^ W M M Ci 

^NvO CnO Tfi^M N toO^O fOO tOMvo •-• 

«• On N to On N tOOO N tooo N to m oO Tj- M 00 

fc, rf to to too SO vO t^ r* t^OO 00 On On O tH •-< 

M M t-H 

= tooo O fOt^O N tOC^'-l '^00 N O Tj- M t^ 

-•tJ-vO O^*-" rOtooO O N tot^C^'^00 rOt^N 
^ COfOCOTj-rt-Tfrt-totototo tovO vO t^ t^OO 

„* LOO i^3C C^ O « "v fO -^ LOO 00 O N tJ-O 

•SOO O "^M M '^O NOOOO Tj-O O Tj-CI O 

SrOtHTj-N Tj-NMtOTj-row torONM 

to 

" i^ 1^0 00 tototort-rt-"<tTj-Tj-rorOrOco 

Hci Hoq HM ^^?i ^ioi Hc-1 ~ 

r-oo 00C^O^OO'-lM^^^^rO'^ too t^oo 

i o too 000000000000000 

J 00 fOM O OnOnO N toONfOOO TtONt^OO N 
U, N N ro Tt to too 00 On O tH ro tJ-O On cO t^ M 

MMMMMMC^MrO 

^lOM Ov"«tOOO rfM t^roOO W O « rfOO ^ 

J t-i rO tJ-O 00 On m m rf O t>»ONHi mO OnN to 
U,!-it-(MMMMMMMNNNCOfOCOrOTfTt 

■/WC'ji-H' cch»<H^H^ cc(^-4N,-4^ i-ikNH<NH<M Ho^ Hn 
= O N '^ to 1^00 '-'ON Tto r-. 0^ M fOO O "-I 

r^'OO O^O •-' N rO-^O t>»00 O^O •-< M tor^ONN 

* MMMMMMMMMMMMMNMCO 

Jooooooo6o6oMi^t-it-iMMM 

«rOTt■T^tolOOO i^t^OOOO OnOnO "-i N <^Tt 

a^ HH M M M M 

.S ti Tt■T^00O TfOO CS rfO O NO Tt-NOO o 
^tO COrOlONtHhHhHM't^ NNrOTj-M 

ti H- 00 to N O 00 r-O to Tt ro N n m O OnoO 00 

QrONNNNMt-((HMt-(MMt-(!-IM 

i-i N N N N rOrOrOfO"<t'^"<tTj-to toO O t^ 
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3 ft. 3'^ in. (Metre) Gauge. Diagram No. 2. 



d 
!zi 

B 
t 

bn 



« 

I 

2 



CO 

CO 



.1* 



I 
1 

"♦a 

I . 

03 ~ 



Q iJ 



li 
II 

.O 

HO 

I 



o 
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3 ft. 3j in. (Metre) Gauge. Table No 2. 

ooooooooooooooooo 

On O Tt N N VO Tt TtOO u-> ltj O^v© v© O vO vO 
VO N t^ to On "^ M Onv© "^ N O 00 t^OO cS N 

^ rt rt u-> u->vO t^ t^OO O* O "-i W rtv© 00 »-' 
■-■ ^ ^ *>* ^ ^ iH 

Qs'^O « M M f^-^iAvOO f^O^O C r^ W 
M O^ O O ^ « f^ f*^ fn ^ in iri'O 'jS Os O -^ 

41 ^ >-» i, n rt »^ j^ 1^ ^^ ^ r^ ^ fj^ ri_ 
On O rt t^ ON O ^^v© On O ^^v© "-i ^O O "^ On 

t^ r^yO roOO ^ On ^ On ^n O ^'^ vrjvO vO t^ t^ 
1^30 OOONONOO»-''-"NrorOTt u-jv© i^qO 

■.^^D Q^ ^ trj u^30 « Ulr^ ON- TJ-QO *m>. «t 
tr^ ft^ ^n -If- 'T -t ^ luTuj-v m v^ v\NC^ t^ri.:io 

u^nO j^aa o^ Q i-i « "T -f ^n^o m o « -^'O 

p fn^ ao w ^ (^ {fh (4 LTjM pi© *-« f^ cj K 
* '^ ^ ^ "1 WT, "1 wii VD "b k. t>.M M bv ON 



d 

I § 

III 2 

O a 

CO 
00 



•3AJn3 JO snipB^ 



'^tntOQ JO 35Clf{ I 

a) «^3iiAg ja f»f| I 



3 



-SuiSSQJ^ JO 4«0X 

03 s^^t|3iiA^ JO paijj 

q 



■rtllJUAg JO (MM 
^3 J*^* Sutia*^ 



o? 



auiSSOaj JO 9\3U\' 



sauissoi3 JO di^uy 






•3uissoi3 JO 3|3uY 



►-" N CO rt u-> f^oo On O M M mv© f^ On i-i ro 
\© ON N tOOO ►H ;«*■ l^ ►"• ."^ J^ P MD N 00 Ln »-i 
Tj- -r VO in »/^v© V© V© I^ l^ 1^30 00 ON On b ^ 



•SUISSOJ3 JO 3|SUV' 


-*:« -t?i ->M -iri _j-.| -tM 

t^OO QOONO^OO'-"i-iNNrO'<1- mv© t>»oo 


•3Ain3 JO smpB>i 1 


x! mv© 000v©v©v©000000'-'00 

£' s « ?? * s> as'tg s s* ? s'S-^ 8; J^^ s 


d 





■Hiiiiisaap J15 a«3i'< 
' i 



S « OS M ^O O 



■iinF^M O ^ O M Fnmi^iac 



II 
"SuisfOj^ JO wau^i 

3 



u< 


5rg 


^ t>» ^ l^ '"O^O 0^ M V© On vn 
N N rnro»^Tf -rrf^inin mv© 


i^ 1^00 


c 





On l^ in C< 


j^oo Tj- 00 


in M On tJ-OO 





rov© 


1 


W50 


5M 


?R-S'3,S=s,i?'^^=.-S,S5::i 



^1(33 1*5 JO p»H 

O 



o pfl -d- in*^» 



-rs' 



'^N© 1^ o> ^ roo O — 






•auissoiQ JO aiSuy 



C^O O^© 00 Oi© 00 ON©-- i^« 
- ro ^ ^ m mv© V© t^ t>»30 00 On On O 



•liii|ssoj3 JO 3j3uv 



•Suissoi^ JO ajSuy 



•auissoj^ JO 9i8uv 



•auissoi3 JO 9|Suv 



00 N moo 'Otnr>»ON'-i rnmr^ONNv© '^ 
V© 00 ON N -^ Tt in\© 00ONO«c<ini^ON 


^ 




N M N N M ro ro 


'Z hT J J J" J J J J J' J J J J" J J J J 


'^ON>«1-ONPOt^« mON rON© 


m ^ inao -1 'On© 






M N N M PO rO ro 


C - - 




"^ J J ^ ^ S J J J J „" hT « s s s s s 


C< V© ►-. 

ao On;-" 


moo tS V© On '•on© 
JS P y^N© j^ On P N 

'^ '^ '^ "^ '^ L, '^s^ "pj 


tS tS is *N ro rO *ro 




pNp C< 


roQN© ts o^inn* r^M On Tfv© i^ao O 
Tf V© 1^ On p «N ^ y^ J^OO p pv© ON p 
I^ M M M c^ (S 'm (S 'm N '^ ro ro ro V 




WH* '-IT 

•-1 M M 

C - .- 


N N rnrororO-^^rtTftn mO v© t^ 


I « « J J „" J J" " " " " "J " ' " " 
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3 ft. 3J in. (Metre) Gauge. Diagram No. 3. 
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3 ft. 3f In. (Metre) Gauge. Table No. 3. 



CO 

o 

X 
h 

III 

Ul 

lie 

X 

h 



•3Ain3 JO snipB^ 

a 


^. ooooooooooooooooo 

OS O Tj- N N vo Tt rt-00 m xn Os\D vo o vo vo 
J so «^ I^COOtON 0^\0 rt- N O 00 r>*00 CJN N 
* ro Tj- Tj- to lOVO t^ t^OO ON O M N Tj-vO 00 M 

M hH M M M M N 


•SAjno 

apisuj JO snipe ^ 

J 


^•OOOOOOOOOOOOOOOOO 

c 

to O i^vO vooo M r^Tj-rorOto fOOO O 00 fO 
-00 "-• <^vO 0^^^vO O^fOt^M tort-rOTj-Tj-vO 
^M CI M M M rorOrOTt-Tj-to tovO r^OO Os O 




^ M HI 1- 4 

-■ Ov w N frj lOsO r^0^0 ^ f^iTtrH-ONCi tor- 


o 


g moo O rO^O « mcr%^ ^co r« O ^ m c^ 

1-1 M MM 

- fNO 0\ *-* fO 1000 PI i^i>-ov-^QO ror^« 


■«>q3i!ASjD|3aH 

oi 

iAJttQ JO Soudfi; 

P 


*J lO^ f--30 C^ O -^ W ^^ -it lO^ tJO O « Tl-^ 


q 

•8uissoi3 JO aiSuy 


0\to00 "Hvo N i^MOO Tt-OsOsO "H N M 
N vp p p t^ p ."^ f^ .*-• ."^OC J-" 00 vp rO p t>* 
io tovb "h 'h t^ i^ t^OO 00 00 *Os *Os b *M *N N 

•H M M M 




•sSuissoj3 JO 3i3uv 


Hc^ Hc^ Hcq HC'i '-♦n 'Hin 
1^00 OOONOsOOi-iMNCifOTj- lovo 1^00 




•aAJn3 JO snipB^ 

a 


c O rOvO OOOvOvOvOOOOOOOOOO 

• OvO fOH- o OnOnO c^ toON rOOO ^t On i^OO W 
^ cs N ro Tt to loso 00 Cn O t-" fO Tj-vo Os rO t^ cs 

rHMMMh-MCtWrO 


■3Ajn3 
•1 




ai 
«4nii*gjoiaaH 


^ -cf in\D ^O r^30a> OnO O i-* w W rO^iOf^OO 


iBB 

•s2uissoJ3 JO 3so2< 

oi 
saqajiAVSJopaH 

a 


.-•-feJH^ e^^^-^j,,^ c*}^,^^,,.^ HMHN^^i Hw Hc>i 
= O M "^ to 1^00 '-'ON '^vO t^ ON "-I fOvO o ^ 

"" t-l MM 

^•00 ONO "-• M cOTfsO 1^00 OnO •-' N tor^ONN 

jj, MMMt-IMMMMMMMMMMMCO 


Taqi^wiSjoi»H 
P 




q 
•3UISS043 JO aiSuy 


M o^r-^iOf^OcsD^ -^P* O J>.^«QC *^Q0 ^ 

n PQ IO i>- 5> r " 7*"^ ^ 9 T T^ ^^°P 5* to 5^ 

l-, M M M M M M *M c*i *< Vo rri r^ Vo f*^ V Vt V 


iBB 

's3uissoJ3 JO ^iSuy 


M N N N N fOrOfOrOTfrfrt'tto t>^vO VO l^ 
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3 ft. 3g In. (Metre; Gauge. Diagram No. 4. 




3 ft. 3| In. (Metre) Gauge. Table No. 4. 



•3Ain3 JO snipB^ 



•aAjn3 JO Suudf; 
oj 3A4n3 joSuudg 



01 SAiO^ JO Suiidc; 



oj JAiti^ Jo Suuds^ ' 



cOOOOOOOOOOOOOOOOO 



* ro Tj- Tj- to tOVO t^ t^30 



c^ o '- w "^vo oo H. 



c i^vO Tj-M o OaOvO Tfc< o OnvO O oo Tf ► 



•-I O oo VO Tf i-i CnvO 
•-I N M TfvO 30 On '-' 



^ooaoaNONOt-'»-'Mts 



C<^vO CnO Tj-f^i-. N uoCnO fOO LO'-'vO 



«0 




oe 


^ 


Ul 




> 


o 





2 


1 


o 


(0 


•s 





t< 


oe 




o 




Ul 




J 


^ 


ta 

3 












£ 




^ 




0) 


Q 


s 



•s8uissoJ3 

JO 9i>Ofi OJ 3SO^ 



•sSuissoi3 JO aso^ oj 
s3q3)tM§ JO pan 

a 



•>3qDjiM<; JO 

pan OJ aAJii^ jo Suuds 

P 



,BB 

•s8uissoJ3 JO 3|3iiv 



3.\jn -) JO sniptjy 

a 



•aAjn3 JO Suudc; 
«)i 3AJnf) JO Suudg 






^ »^oo o «^i^o N ioaNH< Tfoo N o Tf H.I r^ 

*J rtvO O^ t-i «^ tOOO O N *0 l^ ON "^OO rO t^ N 
u, <^«^roTf^^Tj-ioinLnu-> mvo vO «^ «^oo 

«• ii->vO t^QO ON O •"• ^» <^ ^ "^vO OJ O ^ Tj-vO 

t^ao ooo^o^OO►-'►-'^^^^«^•^ "^vO t^oo 
.S ::::::::::::::::::;::r:: 

c O fOvO OOOvOvOvOOOOOOOOOO 

• O^ <^'-' O OnQnO N u-jOn <^Q0 Tf ON l^OO N 
,^ C^ N ro Tf to u->\0 OO ON O '-' '■O TfvO ON ro t^ «N 

* H<i-ii-i.-ii-iMMr<ro 

dvONO^^OvOOvOOOO^^O^NOi-iON 

.00 fOt^N rN.>-ivO O »OOn TfOO C< t^vO u-> ro M 
- M "^ ro Tf Tf to tOVO VO vO l^ »>»00 OO ON O I-" tS 



III 

(9 



CO 



= CO 

(0 



1,9 SuiSWA^ lU S'SUt'] 

oi aAin^ JO Suii'ig 
OJ sAjn^ jDlfiitJdg 



^O'-i'-iO'-'OOOvOirirOi-ih-ioOvO'-'OOroO 

w t^ O '^vo OO '-' "^ t^ O '^vo oo "-• Tf Q to 1-1 VO 
U. -> N N tS N rO«^rOTj-TfTfTftO tov© vO t^ r^ 



,B B 

•sSuissoj^ 

JO 3SO^' OJ 3SO]^ 

9 



|B B 

s2uis-oi3 JO asojyj oj 
saqoiiMg JO p^H 

a 



•saqDjiAvt^ JO 

pan OJ aAjn3 jo Suud^ 

P 



Tf ON "-I U^OO 



; "^ Tf Tf to tovO vO l^ t^QO OO O^OvO "-• N'^rf 



,BB 
•sStifssoj^ JO siSuy 
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3 ft. 6 in. Gauge. Diagram No. 1. 



o 






bo 

CO 
CO I 







I 



I 
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3 ft. 6 In. Gauge. Table No. 1. 


SINGLE JUNCTIONS. 


1 


d 

CO 
CO 


^auTi3 JO tnipc|] 
U 


^00000000000000000 

^00 ^O r- M C4 r^\0 OC -'t f^ N m « rnoO 
^^0\^0^ r^O *-^T>-N O^^O i--t^^«^ 
t"- c^ ^ in in^ r-.r-.co 0>0 O *- f^inr-.o « 

Ml-lM4^l-^WOItM 


3AJti^ JO StiiJds 


|<5 oyaoys ovoo^oomd 0000 00 

j«\o i^r^so fOt--0 -^r-Mpo tow O^^O 


V 

-Slli£!iaj^ JO asQjj 

a 


■MOO «oC n r-.'-' r^i-vC OM:^mu^Tf-:f-c^ 
^I^OVN ThrH.C^tH -^t^C^N *t'CP*^0^':J-0^. 


isaqaijAs JO p^H 
P 


jiiTsO r^oo 0\ Q w « r^iiTO r^o^. M tfi xn t-^ 


■S11TSS013 JO *i3b Y 


;S30 M^w ri TfAO WOO^JiO -^VD O ^ ^ O 


■siiun uj 

SlItSKU^ JO »]Iu V 


^^CJ ^*l r-ffl i-*| MQ4 1-^1 

t^QOoo a^o^o ^ M n « po-^ mvo 1^00 




^SAin J JO mip^ 


^\o ovooo 000^0 0000 0000 

woo un^r^to-^^oo r*j r-r^oo mn <mvci i^ 
- N « trj ^ miO r^oO 0^ N -^-mr^^ u^Cv^f- 


ui;ijl3A«jaiuio] 
aiAJii^ JO Siipdg 


c r^ OvO ro 0^<; ^^ O O^'-O r^ O ^C O ^i:* 


-jiUKSCU^ JO 350X 

01 
BUJJEAS JO ^»H 




^qijiuig JO iMH 

aAJa3 JO Suudg 
P 


J fO '^ -t to u-rO O 1^ J^ 00 GO O O'. O ""■ ri '^ ^ 

■^ ta FiH 1^ HH l>4 


-soaiaaQ aj 
■luiasuj^ JO aiStJ V 


biwOO lOci OOO r-.^ "^■+PO^I ri « Q OsOOO 




■auKioj-7 JO ar|3uv 
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3 ft. 6 in. Gauge. Diagram No. 2. 



d 
!zi 

B I 
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bo 

I 
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CO 

o 



III 

Ul 



h -5 



d 
2 



-§ 
H 



KM) 
S3 
08 

o 
g 

CO 
CO 



•SAjn^ JO snipc^ 



3 ft. 6 In. Gauge. Table No, 2. 



Jooooooooooooooooo 

. Tf 00 vO t^ M O N r^vO 00 rf ro M m m fOOO 

'Ji'aN'^OvO too t^rfM O C^OO i^i^C^M^O 

ro "<t »0 mvO r* 1^00 CnO O m rotoi^O N 

MMMMMMMN 



•3Ajn3 



cOOOOOOOOOOOOOOOOO 

. r* rf ro '^vo OvO r^fOT^l^^^^OCO^O M -t 
£ C^ N toOO f tOOO M O O "*t OnOO 00 On *-" tO 



•3uissoi3 JO 3so^ I >S 



cCnmoO m i^O tot-i TfO fOOO r>. to Tf CO M 



saqDjiMS JO pan | 
>i I 



*Jm rO'^vO J^OnO '-' fO^vO t^O fOvO C^m 
*N CI N N N M rocorOrOfOcO'^rfTj-Tfto 



03 



,*^'t-*avN ^j^CT^n Tf-f-O^M ^o^^<^-to^ 


P 


£c^ HHM^Mioirii PI r4cici^ Pirorot^rn 


q 

'StiissojQ JO ajtuv 


In mi) *b ^ r^ i^ *-«ab so so bi E> b '^ « w 



^■>i '-tdi ^*M HC'J 

r>*00 00 O On O O • 



,BB 

•s3uisso43 JO 3[Su\- 



•3Ain3 JO snipc^ 



•aAjnj 
dptsu] JO snipt:^ 



•3UISSOJ3 JO aso\ 

oj 
saqojiAvc^ JO pan 



M n ro rf vovO t^OO 



^'vCOvOOOOOOvOOO 

. "H 00 ir^ rt t^ t^ 'to 00 n !>• 
'2 <^ M <^rfvoO t^OO Oni-i M 



0000000 



(M 00 VO M NO fO 
Tf 10 r* 1-1 to cv rf 

«-" t-H i-i M N cs CO 



OONOOOOOOOvOOOOOOOO 



O rft^MO "-I t^coC^O fO 
^•-1 — ^^^^^Oco-1-T^ lOO 



t-H CN r^O O 00 M 
i^ r>.00 O M rt r>. 



I ^ 



CO M CO "^ >- Os\0 M >-i 00 Tf 
toioo r^oOOO O^O O I-" M 



,B B 
■sSujssojf) JO ^sov; 

OJ 

soqDjiMc;jo paj-i 

a 

I — - 

I -saqDjiMs JO pnH 

i *^' 

' 3Ajn3 JO auudt; 
P 



, 'aiiissoj^ JO ajSuy 



cod H- ciLot^b'-^ ^-r^O' 



! 

fO rO "^O t^OO O 

>-• M HH tl H « ►- _C) 

S' i 



Tf r-* ^0 CN fOoO 



,-X C^^ n cotO t^OO Onh- 

^r^^OO Mod M C^coc>rOO 
-"cO'^'t'Oiooo r^r^OOOO 



M CO "^ t^ O^ n Tf 
N M M N n CO rO 



^ ONi^iOCOOOOO 'tN 6 
M CO m p. c^ ^ cs r^O 00 o 



1-^ -T «N 00 rOX ^ 

i-i CO »O00 M to CN 



rO rO CO CO Tt rf rt 



,BB 

■ •ii3uissoa3 JO 3|8u\ 



N N M M cOfOcOcOrfTfrfrftO mO O i^ 
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4 ft. 8i in. Gauge. Diagram No. 1. 



o 
!zi 

B 
08 



I 



00 



Tt< 




^ 









is 



7« 



4 Tc. a* in uauge. Table No. 1. 






•3Ajn3 JO snipB^ 



'J dap TfdQJlH. •i^3nAJ^ 

I oi aso|^i 3UISSOJ3 

r 



•sauiq aSuuyjo 

uoiiods'jsiui oi 

•aAjfiQ JO 3uud(^ 



P p <^ VOOO <N r^ M op }0 «N O On O lO M M 

00 On O t-i M Tt to 1^00 *0 *M V V^ *N Od *m vO 

.ooooooooooooooooo 

c 

• W OOOVO TfrffOrO-'ttoi^aNTtM O m "^ 
J*; lOvO VO 1^00 C^ O "-I N fO ''t »O00 m rf l^ O 



voO^O MOO <^0 ^ 



t^ a^ o o 



-• VO 00 On M fO lOVO 0^0 M rftoONN r^O "^ 
few M w rOfOfOfOrO'^rfrt-Tj-Ttio lovo vO 



t/ 00 '^ M O VO M 



CnvO 



rf Qs N r* 



«-0»00 "^Cn'^00 rOOO fOi^N M M o O O^ 
i- r^ 1^00 0000 0>0>00'-'i-"MfOTf lovo vO 



•saqoii.wv^ JO pa^ 

OJ 

•3Ajnf) JO Suudi^ 
P 



^O cs CNO ^ O tOM CNTfOoO rfO fOr>»i 



rf lo lOvO t^ r^OO On C^ O 



M ro "^ tovo 00 



•^aaa33Q uj 

B 

•3uissoJ3 )o 3|3uv 

•MIUQ ui I 

B 

•8uissoi3 JO 3i3uv I 



•j;«^ T^'^00O "^vOvO M "^vo O NO T^^^oo o 

b^ N- 00 lO N O 00 r^vo to rt ro M n m O OOO 00 

Q 



N M N M rOCOrOfOrt-rfTj-rt-to tOvO vO t^ 





r-i 
6 

!zi 


-.. 

00 


B 

•3uissoi3 JO 3soj^ 
oi 

a 




! 


gt^OvO M TfC^MOO MO M lOrOM o M O 
i^ in u-1 irjo -^ \0 t^ t^ r-00 30 00 O^ H^ w M 


1 


•saqDiiAvs JO jaajj 

* OJ 

3Ajn3 JO Suudg 
P 


j/O O ^ toOvO rfl^M roO O lO O 00 fO O 

►S '^ MM M 

« O^ O M ro ''to r^OO O m m roO On m rfO 


■ 

IS 




*S93j39Q ui 

B 

•3UISSOJ3 JO ai3uv 

•sjiu^ UJ 
■ B 

Suissoj^ JO ajSuy 


c 

';?00 O TfN M rfO WOOOO TfO O -^N o 
rOMrfM Tj-MMtOTj-rOM torONM 

M r-* r^O OO lOiOiOrt-rtTj-rfrt-rorOfOfO 

Q 


z 


^HC^ — rj ^iM -♦?< H<N — !?! 

r^oo ooOCNOO^Mc^iNrOTt too r^oo 


•suitjqD UI 

■3Ajn3 JO snipcy 

H 

•133J UI 

•3AJn3 JO snipcy 

a 

aaaqAv jujod 
OJ 3so|^ 3urssoi3 

r 

•saui'j D3nB«3 jo 

UO|J3aSi3JUI OJ 

3Aah3 JO Suudg 


-^t^MONH-OOMtOl-l l^f^MOMfO fOOO 

"^Lot^oo O n tot^O roiOOO cs torOM O On 


III 

o 

z 


(-.^HHHHCsncscsrorOrt too O 


^. oooooooooooooooooo 

. On r^ r^ ON M rf CnO rO m o m m to to CnoO m 
^ M ro Tj- to r^oo C^ M ro to i^ ON M rooo <^ O^O 


^''-' n O CNO "-• M ►-OOO OnO rfr^M OncoOn 

^^'^O t^t^ONONM M N co-^OO t^ONO <^Tt 




gtoO NO O ror>.»H rfoo O toON"-" OO fOM 
^. O 00 >-* CO tooo 0^^tol^O^^T^^^l-lO'-lto 

U,»-i M M M ci n fr^f^trir^r^^Ttrtm toO O 




B 

•3UISSOJ J JO 3S JX 

OJ 

•saqDjiAvs jO p3H 

a 


^ O ONO cs i-i r* rt O ONO ro i-i 00 VO O fO 00 ^ 
^. N rotot^oo O N T^to^^ONO cs rft^M rfoo 
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4 ft. 8^ In. Gauge. Diagram No. 2. 
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d 

I 
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0) 
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CO 






6 
I 

2? 
o 



*»^ O 

s 



.o 

I 







.3 W S o 
u '^ _- 0) en ^, 

i> "^ rt « E 2 



— 8o — 



4ft. 



« 



h 
O 

z 

111 

J 
flO 

3 
O 




C4 

d 



03 

o 



00 



'suieqo UI 
aAun^jo sni'pB^ 

U 

•jaaj UI 

y 
d 

Vj 



■ifuTiJiicij;;) jo udu^f 



6^ in. Gauge. Table No. 2. 

w « o ^^o « »■ mfOrcrxO\*t. 

p w f*> y>oo w r^ jN °o y^ f* .0 j> o yi « w 

00 bv b *»H *« V IT) Vxoo b *« VVx eJ b '>->^ 

^ OOOOOOOOOOOOO 0^O O O 
* S^ M T m <n -r nn^ S i^flD A Q if rn ♦* 



3 


^ 






'31I1SKU3 JO «»D^ 

oi dq;>iiMS JO I»H 

a 


i 


5>S?^s5^S!iKS:£^^S|a^K^ 


oi SAjn^ JO j9ifu% 
P 

d 

•2UISSOJ3 JO aiSuy 






•♦ ■♦ ^ «#■ lO in m lOVO O >0 »^Vs.oo 00 O 0> 


,u u 

•sSuissojQ JO aiSuy 




so 0« ^tvOP) ■♦ts.ONPi 'no *no »no 
00 M looo M ^oo «-«-i^«'«-Mt^'<-Or^ 


■♦ in lo mso \o NO tv r^ r^oo oo Ov o» O « « 


UI 

•3uissoj3 JO aiSuy 

B 

•Suissoj^ JO aiSuy 




b b tv txoo 00 00 b»b»b ►* " « ro •«■ jn 




tvQO OOOOOOmmNWCO'* mvo J^oo 


•sureqD ui 
3AJn3jo snipr^ 

; -1331 ui 




■^ in t^oo w in rC fo inoo 5 m r^i « o o> 


w„MMC^«WNforO'«^ mb NO 
CvO^OOOnOvOOOOOOOOOOOO 



3Ajn3 JO snipTTjj 
U 
d 

•3UISS0J3 JO 3SO|sJ 

oi saqDiiMS^ JO pan 
d 
u 
•Suissoi3 JO saau^ 
oi saqDiiANS JO pan 
_ _ 3 • 

B 

•au;ssoj3 JO aso >! 
oi s3*q3)iM§ JO psH 

a 



-s^iinjtMy JO t»=^H 

oi aAjn3 JO auudg 

P 



o t^ t^ o •" ■^ osvo fo ►• O ►* w m m osoo ►> 
c» <^ •><• m txoo OS >H po m tv o* w moo m o^*c 



r^oo oo t^vO m !■ 



-looinNwooino moo » 



u< 


s^ 


m m m ^ '«^ ■♦ »n fnvc no vo tv r*.oo o» 


1 i 


1/*!^ 


"rtoo oo" o'^'S OOOOOo'SoN ONOO 


1 a. 


2^8 


moo M ^ tv r^NO rK o moo '«^ O nO w 



O 0»0 N iH r^ * 6 OnnO m ►« 00 m o moo m 



NO « O'nO »- o m»« o^ -^ oco 'tO mtxM ei 
If m m>o »«. t^oo :f\ o o ** ^' fs rf> -^ mN© oo 



•Suissojf) JO ajSuy 



vo — m o ■*oo pt no ""I foo w m o t^ ♦ N o^ 

oo p ►" r^s^y^ ^^'p p ."" ,** y y^'p p^s* y*y^ 

- *— w '»• w 'm* w 'ei 'n V» V* N w N m m m 



•Suissojf) JO aiSuy 

u 
•3U1SSOJ3 JO 3j3uy 

UI 

•3uissoJ3 JO 3i3uy 

B 

•3uissoJ3 JO aiSuy 



• WNWdNwrncnfom^ 



O « •♦ m ts. On 



■ -»««w««Nmf« 



I M « m m m o 
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4 ft. 8J in. Gauge. Diagram No. 3. 



COj 

6 I 

!z; ■ 

li 

Q I 

. i 

|i 
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4 ft. 8Jlin. dauge. Table No. 3. 



b ►I *N V io t^oo b *N V t^ N vb *M vb 



00 

d 
0) 2 

X 

h 

Ill ^ 
III I 



00 



•jaaj UI 



.OOOOOOOOOOOOOOOOO 

C 

£ UTi\0 ^ 0*0(0 O o I-" w *^ T mac •-* T*- r^ O 






31 



^OOOOOODOOOOOOOOOO 
u-j t^ O ^ LTi'^ C^O N^ lomw O^mO^J^ 



JT O*. O 



OOmj-'P^w**!^ uno" r^oo C^ 



^ Ffj ro t'j ro F*^ ^ 



^ ^ ^ ^ m »J^ iriND ^O 'O i>» 



O . 



i;tl^O^D J-» TfC^MOON^O I-" mf*5N O <-" O^ 



3Aja3 jD Suudv^ 
P 



'Seiiwsoj-) jo 9|3llV 



atiissoj^ JD ai^uv 






iM inc^M ino^^ f*30^ ^ 
r- f- i>.00 CiO OO O^ O M '-' «*t 






o o 



fM ^ r* 



M >p p fTj l:-^ O 
u^ ln>b ''^ ^ t-^ 



r-30 O^M <M t^^ O^i-" -^^ 

fi PI N f^ '^.J^ rJ^ tn ^ - T ^ 

ri 1^ « 00 Tl- O^ a^ O — <^i w 

Tt*--M ^OD >-30^p pp '^ 



H?i *Hfr» -*M ^^s* — =' '-■^ ^ 



StAlTl^ 'jHi> 5ii|pir^ 



'ja»j UT 

a.vjfi^ jo«tnpt;>j 

H 






'»a]5SOJ3 JO 3KJX 

«;iip]lM^ju (33H 
>♦ _ 

•s3uiSSOJf) JO 3SO\ 

bj 
saqDjiAVSJopaH 

a 



' * ' ' '^ L l^ 1- n i>» 'm ft r^ t^ -^ msD vb 



yOO^O OO^ o o6 OO O O O O O O 

, a^ ir^ t^ O^ ^ -l-o^KO c*a« o — ^ muno^QOir 

n 

"^^ '■too f^OMnti ooo^ inu-jinv© so t^ O £; ri 






« tn **- TJ^^ 0,00 (?i O " 1-^ ^ 



r>. Tt" O C^*^ 



Joo u^ O f^oO «^ 






•saipiiMv; JO |33H 

oj 

3Ajn3 JO Suudv; 

P 






-t lO u-)vO t^ 1^00 0^ On O 



C< ro "^ lOvO 00 



•3UISSOJ3 JO ajSuy 



i-H ONt^u^POOoO^O "-1 c^ O r>."<tN0O pOOO "^ 
w rO vo r^ On ^ M '^vO 00 O Jh f^ y^OO 5^ ."^ ?^ 
Ih m hh U in *(N "(N N *M N Vo pO ^O rO fO Tf "<t V 



•s8uissoi3 JO 3[3uv 



•-t-f--Ti."OH' ^i^-ic^?>«« -r«t-«cicot^ -fN —ici 
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4 ft. 8.J in. Gauge. Diagram No. 4. 



I: 



bo 

I 



00 
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4 ft. ^J In Gauge. Table No. 4. 

►S p '" !^ ."^?° ."^ ."^ .** 9° y^ s* y p^ p y^ s* s* 

00 'o o M *« V*«n Vxoo Vt Vf- VxV. vD M Co 

« ooooooooooooooooo 

Ct, m\o NO txoo o* o M M CO * «ooo M •^ tx o 

«o>0 t^oo o> 6 '-' w f*i ♦ «oo 00 ct '^•NO 

[j^ MMMMMeie4C4NC4Cinc4mmmro 

"^^ 11 5 K*S » jhO ifl h*\C ifi ^ (**-* »n*0 1^00 

^ Ml- .^ 

_ t^t^Obrote o-tf< Q B *- r- it ifi-* wJs ofi 

~1 o iMi «t (»> ■* * tnw ts M.« ft O tt r*t *n I^ 

^*- M>*MHIHMMF4.lM.-lHitt(n«k« 

-J !~ i«oo « inaa n ir. q»« irt^sc <^DiO f^ 

^ in "^ irtvo «0 vO rv r^ ^co oo oo C7> O •• •-• n 



0) 

K 
Ui 

> 

o 

• 

0) 
0) 

o 
o 
III 

CO 

3 
O 
O 


Z 
< 

III 

o 

z 

S 



o 
!z; 



I 



I 

oo' 



•suicqD ui 



3Ajn3 )o siiipe^ I 

a ■ I 

£>l aAJn;3 JO SbjflC; 
1 



aBoHOJO ut^!i3K4aiui 
o} iAjn^ jd ]?uL[d^ 



. _J^ 



o3 aAJn;^! j^' SiJtJtfg 



JC SfiOJiQ^' Ol 3VOj^ 



^" 1 

a 



■finqs^iAg JD 
P 






•sureqo ut 

^Ajn^ JO sntp«>{ 

U 



\- «n t^oo o N < 



1 « « W N f*j ro ■♦ lONO ^0 



•133J UI I 

aAjn3 JO sriipBy | 

a _^ i 

Di ^AJTi'^ ja ^'uud^ 

jB 3uisKu;3 lu nuf I 
5>Sni»o JO oQii^asjaiiti 

i^ ' ^_ ' 

T? SuivpOJ^ « f*uil 

sj^iinrj JO uonH-u^iui 

oi a.uiij JO Suudt;; ' 



OnOnOOOnOvOOOOOOOOOOOO 

O^ rx t^ © •< -^ 0>N0 m>-0'-'N"^>OO^O- 
ct CO •><• in t^oo o »- f^ m r^ o> w mas ro o>no 



Cl 'Tifi -I *^ 'T^ 130 " ■^ T*"*} efl S p-i« ^ 






*o>o m'*rr>o « ONr^»nw o O t^w On*'- 

tx O fovo o\ w •«■ tx o fo\o o> w ■* Q m I- NO 
"•N«ei«rofocn-^-«-'*'*in mvo \o r* tv 



•no NNO O for^"- 



•■oo o «n o>-*«« o o <^ ►■ 



-E3ii|ssoi3 
JO asof^' oi aso£^ 



'sautssajj JO ia¥0|j ol 
.0 

pan 0? iAJii"^ JO Stiiids 
P 



•sSaissoj^ JO 3|8u\' 












^ a ONO ?H - r^ It ff TO '*' ,;^ *" ^ ^ ""* ^ 



ei 


ro m tvoo 


8 


« 


■«t 


ir, 


n" 


f> 


« -^ rx « 
en m ro po -^ 


5 


°^ 


o 


i: 


"o^vC 


-r 





-:?; 


r 


O ^O 00 


■^ o en tx 


M 


ir 


* m mvo 


r^ t^oo 


ONO" o 


n 


» 


!N en >♦ «nvooo 


«•♦ 


w 


-^t 


« 


m m 


*; 


«»# 


^ 


^ ■♦ ^ m mvo vO 


t^ 


_c 


; 


J- 


; 


; 


; 


; 


; 


; 


; 


; 


;;;; 


; 


; 



85 



4 ft. 8^ in. Gauge. Diagram No. 5. 
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Table No. 5. 

DIAMONDS WITH SINGLE AND DOUBLE 
SLIPS. 

4 ft. Si in. Gauge. 



SINGLE SLIP. 



E 
rt 

Q 



■^1 111 111 



cE 




3 Di i 









E 






Ft. Ins. I 
I in 3 I 87 61 1-32 

I in 4 160 o 2*42 

I in 5 |26o oi 3-93 

I in 6 380 o 575 



Ft. Ins. Ft.InsJ Ft. Ins. 



2 3 
2 9i 



16 o i 28 ii§ 
I 

7 6 1 37 7 

9 o'47 lof 



3 4 9 o|57 



Ft. In;,. 
I in 7 520 o 

I in S 720 o 

I in 9 920 o 






7-S7 
10*90 
13*93 



I in 10 1080 o'i6'j6 



1^ 

m 



Ft. Ins. 

3 II 

4 si 

5 o 
5 7 












Ft.Ins. Ft. Ins. 
12 o 66 10 



12 O 
12 O 



76 4 

85 H 

I 

15 o;95 2j 



DOUBLE SLIP. 



c I : cc E.H < a^*^ 
E- E-B- 2'=c 



Ft Ins. Ft. Ins. t : Ins. 

77 6 117 2 11 h O 



I in 3 
I 
I in 4 150 o 

I in 5 230 o| 

I in 6 '360 o 5*45 5 10 it o 



227 3 II 7 6 37 7 



3-48 4 loj >t o 



"o 


C 


E 

Nose to Nose 

Crossings. 


E 
li 

Q 



c 

< 


Ft. Ins. 


1 


28 Hi 


I in 7 


37 7 


I in 8 


47 loj 


I in 9 


57 3f 


I in 10 



Or ,3 ^ 



Ft. Ins. 

460 O 
640 O 
800 O 
1000 O 



6-97 
969 

12^2 
1515 



E qu I : 



Ft. Ins, Ft.Ins. 
2 O 



6 10 

7 9l 

8 9 

9 9 



I 



12 o 
12 o 
5 o 



o 0x1 



1^ 



Ft. Ins. 

66 10 

76 4 

85 8i 
95 2j 
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5 ft. 3 in. Gauge. Diagram No. 1. 
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5 ft. 3 In. Gauge. Table No. 1. 


SINGLE JUNCTIONS. 

5 ft* 3 in. Gauge. Table Ko. L 




JOOOOOOOOOOOOOOOOO 
tf lo^O r-=0 OO w « roioo r-*0 t^O O -^ 


aijn^ JO Satidg 
J- 




*ftn5iOJ3jo woM 

«q»jiMs JO pan 
G 


gt^LoinrOf^M o w OQO ^^^ tJ-m m o^^^ 


■WipilMS JO |MH 

SAjn^ JO Smjdt; 
P 




19 




'Suis^£>J3 JO ^i^uy 


•Mpl —^1 '-•Ti ^-B-l i-«H -^N 


■3Ajn^josn!pi:>i 


M M r^vo !^ Th M ONDO DO O t^ ^- f^OD X -J- ^n 
-Jin^mvO t-OM M ^<J 0"i fn^O w r-T(-i-i 


aAiii3 JO :iitjjcls 


>^tJ -*| -*1 -^1 H5I H51 -S?l 


*SUK«J13 JO sso>i 

PI 

Bi^a^tms jn t^^H 

Q 


^-t^^mr-a^'-| r^^iOt^Ov-^ r^inr^ONH^ O -^ ^ 


sa^3;tAS JO p3H 

03 

P 


Jo^irjH OsD t^'-' f^OOaD l-O O^-t too T*^ 




m*-hso lo« OcO rn-vo lOTt-c^ti r4 ^- O c^ 50 50 


*3u«soJO JO aiauY 


w c* Pi M M p^^n^^^^'^^T^TJ■lnloy:>^c t^ 


'" ..^.^.- 
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5 ft. 3 in. Gauge. Table No. 2. 



lO 






•SUISSOJQ jO 3SO_i^ 

u 

•8UISS043 JO S93U^ 

oj saqojiMS Jo pan 

3 

« 
•3UISSOJ3JO aso|si 
oi s*qoiiAVS JO laaH 

a 

•saqoiiMSjojaaH 

oj PAjn^ JO Suu<l(^ 

P 



•3UISSOJ3 JO 3(3uY 







|U u 
•sSuissoj^ JO a|8uv 




« 




■ 


6 


. 


« 


iz: 


Ul 


z 


<D 


•SuissoJQ JO 3i3uY 





S 




t; 


^ 


•SuissojQ JO ajSuy 


z 






3 


. 




^ 


^ 


•3AJn3 JO snipcy 




g 


U 


111 


O 


d 

•3uissoa3 JO aso »^ 


ta 

3 


1 


oi saqDjiAV<^ JO pan 
d 
u 





m 


•3ulSSOJ3 JO S33U^ 





cS 


OI saqDjtAvy jopsH 

3 



[OOOOOOOOOOOOOOOOO 

in^ t^OD a^O ^^ ti '^ u-ksO t>. O '^'O o Tt 

; ^ " HH 1^ ^^ 1^ M t4 IM ^ f^ro 



' O 50 T^ -i" "M O tfi 'O u-J ^ " C-.. Ly-i M r^ r<^ Q 



■ vO N O^»ON00 tOHHOO TfHH t^Q rovO O^ N 
0\00>HNNrOTtrJ- i0\0 VO 00 On O ►"• fO 

1 _ _ _ _ -^ >-« >-■ ►H l-IJ-l^ hH HH HH N N «_ 

O •- O 00 t^vO Tt HH i-i On r^ 

J X) N VO o Ttoo N tnovfot^t-i g^^^T^^^ o 

^ tnvO vO t^ 1^ r^OO X)00ONC^OO»-'MrOTt 
rff^- b~^^'0N'^^^0~0~'^Tr^~0~^F0NvO~fO~0 OnvO 



^ ro PO ■'t -^ ■* Tt 



vO rh N Q l^vO fO »-< On r^ "^ rOOO ^ O ^O N 

»-< ^ r^ p N voap jH rovp pN N 00 p On ;* p 

*"<t Vj- Tt in in u-> irjvb vO vO vO t^ t^CJO cJo On O 



U-) U-) u-j\0 vO vO 1^ 1^ I^OO 00 00 On O O ►-' N 



vO 1^ I^OO 00 On On On O O »^ I 



M fo ^ tnvo 



N N PO Tt u-j\0 t^OO 



! •3uissoa3 JO aso v^ oj 

j sa'MDjiMSjopaH 

I 'saqDiiMg JO pan 

' OJ aAJii^ JO Suudv; 

I P ' " 



CvOOvOOvOvOOOOOOOOOOOOO 



. to On r^OO MvO O ^ONfOt-^»-i tnONI^u-j^tM 
^M M fOrOTl-rJ-u-ju-j u-jvO vO 1^ r^ r^OO On O »-• 



U<N e^ N fOfOrOTf'^Tf*Ou-> u ->vO \0 r^ 1^00 ^0_ 



«rOu-)t^aN»-i fO"^t^ON»-i fOvni^ONNvO O ^ 
U. 11 >H >H >H r < C»_N r » N ro fo ro r^ m T f Tf to "-> 

cONU-iN OvO '^•-' t^'^OOO ^O Onhh u->0 fO 



J T^ LOvO vO t^OO 00ONO»-'»-irjroro u-j\0 1^ On 



•3uis>oj3 JO a|3uv 



fO "itvp J^ p rOvO 00 



•3UISSOJ3 JO a|3uY 



tsnnMNMrOfOroPO-'t'* 



•3u;ssojf) JO 3|3uv 



N n M N N rofOrorOTl-TtT*- 



Suisiioj^) JO a|3uY 

I 

I "Suissoj^ JO a|8u\-- 



M M N N '^•^roro^^Ttrfu-) u-)vO 
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5 ft. 3 in. Gauge. Diagram No. 3. 
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5 ft. 3 in. Gauge Table No. 3. 



a 



gooooooooooooooooo 

.MwONt-i00O00i-'ONr<^ u^oo rooo lo «^ 



vovO t^OO On O 



HH HH HH M>H M C^ W tQ CQ 



•3Ajn3 
spisui JO snipc)] 



^OOOOOOOOOOOOOOOOO 



.vO^ O^O rfvoONvO lovo moo Onn "^00 *-> 
" On pOOO N i^ M t^ rQ OnOO N 00 M 00 Tt m O 
"* W fO ro Tf "<t lo lovo vo r^oO 00 O m ro »0 t^ 



•SuTSSoj^ JO aso^vj 

oj 
saqDii^s JO 133H 



gvoONNsO O M t^' 



^0^^0 ^M Onvow 



^•lOt^O N -^.t^ONM TfvO Onmvo O lOO "^ 



CO 

d 



0) 


.n 







oe 




z 




h 






<D 




t« 


111 


g 


111 

oe 




z 


a 


h 


•fi^ 




m 




«S 



,B B 


i 


t^voiOfOrO'-' O M OOO t^vO "^ M 


M ON t^ 


•S3UISS0J3 JO 3SOj^ 
OJ 

saqDjiMSJopaH 

a 






^ 


00 N NO O TtOO M lOONfOt^M ONt^ 


'^ M O 


bb 


lOvO vo t^ t^ t^OO 00 00 On On O O « 

l-M HH M 


M M HH 


•saqDiiMS JO p3H 


J 


t^O TtONHHVO O rot^O Tf Onno pO 


O Onno 


3Ajn^ JO Suud<^ 




O M «^ "^NO r^oO O M to "-t VOOO M 


TtvO On 


P 


U. 


M«^MNNr*MfOrO«^fOfOfOTf 


'^ ^ ^ 






OnioOnO t-ivo r< t^MOO "<tONONO 


M C< M 






r*vO O rOt^O t^i^m rtOO « 00 no 


to O t^ 


q 

•3uissojf^ JO diSuy 




\n xri\0 ^ \0 t^t^r>.000000 OnOnO 


M r< M 






M »-l M 






^ ^ ^ 









|B B 
s3utssojf) JO siSuy 



t^oO 00 On ON O O 



EnOOvOOnOvOOOOOOOOOOOOO 



•aAjn;^ jo snipuy 

a 



•3Ain3 
apjsu] JO snipr^ 



(M «^ rOvO On Tf I 



ON 00 00 O fO t^ rOOO 00 "^ »o 
M "^^NO On m fONO i-i r>. nf t-i 
HHt-Hi-i^-iMMr<rofO"^vo 



g'rOOONOONNONOvCOOOOOOOOOO 

.vO t-"vO roONr^iO-t't'^iOt^ONW OnOnnoO 
■Z *-> ^ f^ fO rO "^- VOVO 1^00 On O •-• to »O00 M »0 

I- t-i I-. t-i t-i M W 



' •3aissoa3 jo aso^ 

OJ 

saqojiMC^ JO psH 



,5^00 O M •-• fOmt^ONt-i M rONOOO O "^OO m 



rO"^-iovO r^oO O M «N TfvOOO O «^ 



,B B 
•s3uissoj3 JO jso^ 

OJ 

saqnjiMg JO pan 

a 



coo r^vCvd louiin-^-rot^ m «-" m 6 m ^ ooO 



w'romr^C^'^ rOLot^ON— rou-)r>.ONMNO O "^ 



•saqajiMS^ jo (33j-| 

OJ 

SAjtif) JO 3iiudg 
P 



•8uissoj;) JO ajSuy 



^Onu-jm OnO ro« r^rOOOO "^O On»-i ioq <^ 



'ju-i-vovOvC 1^0000 ONQ 



M ro *^ U-)vO 1^ On 



|B B 

•s3uissoJ3 JO 3|3uv 





ONt^voroOOOvO -tc* 
ro y^ f^ p .-' J^* "^ Np 00 
,^ HI 1-^ M rj M M M rs 


O r^ 't M 00 rOOO 
O -^ fO tooO M vo 

ro Vo Vo ro ro '"^ V 


Ov 




M M ri f^i rOfOrO^'t 


-t -t -t lO lOvC O 


r>. 
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5 ft. 3 In. Gauge. Table No. 4. 

^ +iC^*^*JT^^iTJ^ f-^aO r^ ^ r^ ^r\^ so "^ o 

,^, ^^ .A 4.»^«rl^. '^ r-vOJ C". Q - O « M "-I ^ ^^O 30 O ^ - iM 

*3Aiii^ JO Sutid^ ^ -> _ — -I 

0] BAjn3 JO $iiud<L^ ^ U..D r-w C^ " fi ^^ ^^ M^sD 1^ s?^ « ^ o v: 

■* 3tiifii«aJ3 je V3IMT ' * ^^ o «^ko a*, o ^<-e &» O f^r* chjj O ^o o 

sStib'J jo uoti3:i%j»)ut i *:^ 
01 auiiT jio Srqutit; '»*aN^&. u^Ol^O^O"-0l-- i^X! ao C^ 

I'S^ ;£[ ^v UTUlf)***^.*-* O *-» O C>0 r>.vO tt '-''-' On f^ 

^irJllMC; ID IMU ^-OO M ^O O rtX «S iOC>ror>^>-« OM^TfM O 

^ *■ n. J I rt - u-jvo vO r>. t^ r--QO 0030 C>a^O O « N'^Tt 

a — „-.„„►.,« 

•saqoiiMC^ JO cr>^0"^ON — vOO'^l^O"^ Cn^O -^ O CnvO 

|33H OJ 3Ain3 JO 3uiad»< I "" -^ 

P J o c^ «^ Tfvo t^X) o « -^ Tf Loao — "^VO ON 

, -tri -tri -ici -iri -(r. -■•>. 
1^00 OOO^OnOO-i^NN'^tJ- lOvo t^OO 

^'xOOvOOsOOGCiGOOOOOOOOO 

•3Ajnf) JO snipv>{ -- 

a- f>J ri '■OvO O -^ — O^'JO 00 O 'O t^ '^00 OO "^ "^ 

Ol SAjn^ JO Sm4d»i .vOMOO ^ONU^OvONr^r^OO ^o- n-^^ 

n - ro Tt- "^ 10 u-ivO t^ I^OC 30 OnO^O — N pOtJ-vo 



,B Suissoif) JB saurj 

aSncf^ JO uouDssiaJui 

oj 3Ajn3 JO Suud*.; 



cat sAJTifj JO Sitpd^ 



= vOQOOnOOOOOOn a^00 30 t^vO m r<^ N O 



rj- O r^ -^ O vO 



CN-^O I^'^OvC CNQ 'OO 



•s3uts-oj J 
JO asovj Ol 3so\ 



Q C « « -, M r, rj -*-, r-- .-^i .^ .^ Lo tiio -O I 



tdt^^VAV^Jt^ pat I 



= 00 t^OO u-iu-^tn-t'^r^ c< 



viqriiUMiiiJ'i 
|aa|-| oj jAJ»3 jO Suijcis 
• P 



^0^"^N 00 '■'^« t^'^O^Ii •^o O^— 100 "^ 
_« -^ u->vO O t^X OC 0> O « « r» "^ "^ "^O t^ ON 



•s8uts*.oi3 JO ;>|au\- 



M M N N rr^'^'^r^rt-^rtrt^r^ U^O O t^ 
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5 ft. 3 in. Gauge. Table No. 4. 






1 






Q5 jAJti;") jq BuuJs ^ 



xOOOOOOOOOOOOOOOOO 
a. - -n ». — - ^ W M H f*lfn 



(A t^C» ON O «-• O 



M -^ Tf u^vO CO O I 



u-^vO I^QO Qn "-• N (^ Tf vovO I^ ON •-• <^^0 00 
J\0 I^aO O^ O N ro Tt- »OvO t^OO O fO "^ I^ O^ 



OM^u^'^^00 TfOOO «S 



J w ^ o a- 2^ !f^ O f^ O \0 " o r- r-M w a- 



« 

111 

> 
o 

« 

o 
oe 
o 

III 

00 

3 

o 

Q 


Z 
< 

u 

(9 

Z 

« 



o 



^ 
H 



«> 

p 

O 

CO 



•sSuissoi3 
JO asois^oi asos; 







|33H oj 3Ajn3 JO l^uudv 
P 



•s3uissoa3 jo 3(3uv 



•aAjnf) JO snipi:>{ 

a 



oi 3Ajnf) JO Suud^ 

' 1 



^SNiUf > JO uorjSMiJsitJt 
OJ Vajh^ jo Suud^ ' 



Iff Suusoj^ %K sawn 

OJ SAjnf) Jo'3uIJd*^ 



x^oo^'<tOT^►-"lO«voO'00'-''-'^^^^^^ 



i O, to LTj rn -r; « O - O 00 t^vO rf « ^ ON t^ 

^00 N\0 O TtOO N u^ON'Ot^'-' ONt^'^tN O 
^ lOvO vO I^ t^ r^30 C0300NONOO'-'M'0"«1- 



: f^ O Tt- ON « vO O 



■5 r^ O ^ OnO "^ O C^^O 



r^OO 00 ON ON O O 



04 ?s ro Tf u-^vo r>.oc 



IjNOOvOOvOnOOOOOOOOOOOOO 

On 00 00 O "^ t^ 'OOO 00 rj- u-i 
N rfO CN — '•'^\0 « t^ ^ - I 



'00 Tt^^ 1^04 ON^-VO O H TfU-ilTN 



:vooOO^OOOOOON OnOO 00 t^vO »o pO ?S O 



'to r^ '^ O vC 



CNTt-o i^-^Cvo ONO '■o>; 



,B B 

•sSuis-oJ ) 

JO 3so<s^ oi osov; 



»o O "^ r^ — -t oc - "^y r^ O oJ ^^ O r^ r< ciO 

3 Q — — „ ri ri OJ "■< '-'"y "^y -t -^ »>^ u-iO -C 



|B B 

a 



= 00 r^vCO Lou-^LO-f-^N M 



P 



iO^^OM OO '■'^— r^'OOX "^O ON-H u-iO "^ 
• Tj- Lovc O r^>D XC-O-'-N'^'^ u->o t^ ON 



,BB 

•s3uissoj J JO ;>|au\- 
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5 ft. 6 In. Gauge. Diagram No. 2. 
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6 ft. 6 In. Gauge. Table No. 
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m 


IN 
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i 

g 




" a^ ^ wi p>H nrn Q rn -^ ^n -g- c^. o^o ^^vO- O^ -t 


d 

■luiSSOJ^ JO 3S02^ 

d 




u 

3 


jQ t^^Q r^f^O f>.^0 t^ ^ t^^ ^jv^HH 






P 




d 


;^ *ia^ '^ in U-) in inii ^ O f* 1^ f^OO KJ 0^ Q 

.5 I : : : : : I : : s : : : "" 


'sSutfsox^ JO B|3uv 


Lo "^ i^^ ^ MS K. t^ Kao 30 io b^ b o ^ « 


UJ 


sb r^ K.db cb bv b* b b ^ ^ « n H V v^^b 




,5 :: — /rr:l:V:j1:Vr t^ 


d 


2 s 5«.^g'^ s; Cr ^ S?f. ? ? ? K ^^^^ ^ 


d 




3 


^8 a ^s>«.s!3-^§s?'s.2;5S s^s s 


-BUISS0J3 JO asoiiT 

0^ saHJndiS JO ^»H 






P 




*3lut^sojt3jo»|auv 


B : : I : I : : : : ; s : =_;_; j j 






u 


2 „^_«^^^^ip-*-#,^»».^T^ 


uu 
*SiiLtMu:>|o4|auy 




^aunsM3io*l3>*V 


^ n « M « fDfDfTJf*!^^^^!^ "^^ O *^ 



— 99 — 



5 ft. 6 in. Gauge. Diagram No. 3. 
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5 ft. 6 In. Gauge. Table No. 3. 









cOOOOOOOOOOOOOOOOO 






•3Ajn3 JO snipcyi 








U 


^. ON'^iOt-i coo COM lOrtON OnvO lOVO On "^ 

'jcM O OnQnOnO m fOiOOO M lOiot^M t^vO 

^ t^ t^OO On M M ro -^ lO t^OO M Tf 00 M lO 








(-(M(-(MMMMMMMCOrO 






gooooooooooooooooo 






•aAJn3 


^ 






spisu] JO snipK^ 


. O N 00 vo t^ O t^vO OOnOOOOCOOOOm 
jTm ioOn-^OnioOvO M On^ ro t^ CO O OnoO ' 
CO CO CO Tt Tt lOVO vo t^t^oo a^ O ti Tj-io«^ 

t-l M M M M 




•2uissoi3 JO aso^ 

oi 
saqDiiAvg JO pan 


do lOMVO OvO OvO O «^M t^oO 00 On On O 






«• «^ O N lOOO O CO lOOO O coioo lOO lOO 






>l 


■*■ cO'^Tt'^TtmiOiO lOVO vo vO «^ t^OO 00 On 




•s2uissoi3 JO sso^ 

o^ 
saqDjiA\s JO pan 


cM coiOt^ONO O O CO lOvo 00 O covo O m 






-"Mvo O -^00 M t^i-i voo^cot^^ T+-N o On 






a 


^SOVO t^t^t^OOOO OnOnOnO O m m cO'^rt 






S'^'^* 






•saqojiAvsjoiWH 


cOnN t^M TtONMVO M COOO ^ O «^ U-) M M 






oi 


-^ M M M M 






aAjn^ JO Suiadj^ 


JO ^ COTtVO t^ONO M COrtvOOO M Ttt^ON 




co 


P 


*M N c^ N N N N cocococococo-^-^-^Tt 






ONIOOVO MVO M r^MOO -^OnOnO ^ M M 




d 
2 




MMD p pf^O Ttt^M TtOO HHOOVO coo t^ 




q 


xn iovb vo o i^ r^ r^oo 00 00 On On b m n *m 




•auissoj^ JO a|3uv 


M (-( M M 










(0 


1 




.^ ^^»v»v^^^^^^^^^^^^ 


^ 









t* 




— ,-?! W,-M r-r,C>| ,-i;t| .-li^l ,-ifM 




r^OO OOONONOO'-ii-iMMrO'^ lOO r^OO 


z 
h 




,B B 

•sSuissoj^ JO 3(3uv 


c -----^^^^^^^^^^^ 














u 
III 


•3AJn3 JO ^«np«H 


,:00oo^ooooooooooooo 


d 


. "^ "^vO On "^ ON r^ U-) u-)vO On CO On U-) cOvO uo On 


tc a 




- CO Tt lOvO OO On"-" COlOr^QNM -^t^co OnvO CO 
«- ^"-Hi-ii-HMMNMCOCOTtlO 


I 


g 

CO 




h 


•aAjn3 


rOOO^ONOvO^OvCNOONOOOOOOOO 




aptsuj JO snipcy 


"" 




d 


J 


. r^ M CO Tt N ONOO r^ t^OO On M t^ 00 t^OO CO O 






'1 ^ ^ ^ CO Tt Tt lOvO r^OO On M N ro^O On co t^ 




lO 




HH M (-. M t-l M M 




•3uissoi3 JO asoj,^ 

OJ 








C ^ Tf t^ On O COVO ON O COVO Ov ^ -rf O ^ O ^ 






saqDjtMS JO P^H 








X 


■2 O O <^ Oi -^ lOvo r^CNO ►-I M "^lor^o m ^o 








HH|-HHHHHN^N^N^N^MMC4MMMr/3f<5CO 




,B B 


.,: ?:H<-*'mH^ c^H'-^^WmW?! — «?i H(N 






•saUISSOJ3 JO 3SO|sJ 


cvOt^OOOOOvO^O^^MCO'^iOt^OOO^ 






OJ 


•-^ «-i hi 1-1 






saqoiiMsjopsH 


-■•^vOoO O CI 'fvO On« covor^CN"^ voONCOr^ 






a 


■^ ^ I-, HH rs rs rs rs m cococococO'^'fTtiOvo 




'^^ripi[«4^jopa[| 
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F O R M U L iE. 

Single Turnouts, 




Copyright -T.S. & S., Ltd. 
— - — >j 

A = Angle of Crossing in units — t'.e.y 6 for i in 6 crossing. 

G = Gauge of Road. 

R = Radius of Curve to Outside Rail. 

.T = Distance from spring of Curve to intersection of Gauge 

Lines. 
^= Distance from spring of Curve to Heel of Switches, 
All in feet. 

A = V R_ _ J R = 2G (a^ + J) a = 2 AG. 
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R = Radius to centre of Road. copyright-T. s. & s.. u .. 

F = Distance, centre to centre of Roads. 
L = Distance between springing of Curves. 

L = 2VRF-L R=:=_ + _ 

4 4F 4 

All in feet. 
These formulae apply to angles measured as shown in the 
following diagram, which represents a i in 6 crossing. 

I 6_^_..^fr- 
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i_ 

The difference between measuring along the side A B, and 
along the centre A C, except for very obtuse angles (i in 2 J and 
under), is of no practical importance. 
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